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SOIL SURVEY OF HUBBARD COUNTY, MINNESOTA 


By P. R. McMILLER, University of Minnesota, in Charge, and C. S. SIMMONS, 
G. A. SWENSON, and W. J. LEIGHTY, United States 
Department of Agriculture 


INTRODUCTION 


Hubbard County is in the forested section of north-central Minne- 
sota, about 200 miles northwest of the Twin Cities. 

The climate is continental and is favorable for the production of 
oats, barley, wheat, and winter rye. The average annual precipita- 
tion is 24.66 inches. The mean annual temperature for January is 
3.8° F., for July 68.0°, and for the year 382°. The summers are 
moderately warm, and the winters are long and cold. 

Oats are the principal small grain. Early-maturing varieties of 
corn are grown but are used chiefly for silage and fodder. Almost 
half of the crop land is devoted to tame hay, mixed clover and timo- 
thy ranking first among the hay crops. The principal type of farm- 
ing is dairying, followed by mixed farming, in which dairying and 
grain growing are combined. Potatoes are the leading cash crop 
and in favorable years red-clover seed and timothy seed are produced 
for sale. 

The soils have developed from materials deposited by glaciers of 
comparatively recent age. Four rather distinct belts of glacial ma- 
terial occupy parts of the county, each of which has characteristics 
that have been imparted to the soils developed from it. They are 
(1) the level or undulating sand plain in the southern part, (2) the 
rolling sand plain just to the north of this, (3) the rough stony 
morainic ridges in the central part, and (4) the undulating or roll- 
ing clay plains occupying the greater part of the northern half. 

This county lies near the western end of the belt of soils designated 
in the United States as the Podzol soils. These occupy the more 
northern latitudes of the United States, extending from the Atlantic 
coast westward to central Minnesota. The Podzol soils are, or were 
originally, covered by forest, generally of mixed coniferous and decid- 
uous trees, although in places pines alone and elsewhere deciduous 
trees exclusively formed the cover. 

The mineral soils are in general well drained, except small patches 
in the depressions. All these well-drained soils developed from the 
heavier textured glacial till are leached soils; that is, there has been 
removed from the surface soil much of the plant nutrients and the 
soluble bases, including lime, and they are therefore acid in the top- 
soil. In addition to the leached condition, they have a low percent- 
age of organic matter mixed with the soil, and therefore of nitrogen, 
which is an important plant nutrient. The sandy soils which have 
developed under a cover of both jack and Norway pine are leached 
to asomewhat greater depth than the other sandy soils, on account of 
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the ease with which water percolates through them. The sandier 
soils are droughty and, unless the rainfall is ample and well dis- 
tributed over the growing period, crop yields are materially reduced. 
A few areas of the sandy lands in the southern part of the county 
had a native vegetation of prairie grasses, and the soil, as is char- 
acteristic of grasslands, is darkened by organic matter to a depth 
ranging from 8 to 12 or more inches. 

In this report the heavier textured well-drained upland soils of 
the rolling uplands are Rockwood sandy loam, Rockwood loam, 
Nebish loam, and Beltrami silt loam, and the sandier soils of the 
rolling lands are Rockwood loamy sand, Arago loamy sand, Mar- 
quette sandy loam, and Marquette loamy sand. The well-drained 
soils of the gently rolling and level sand plains include members of 
the Menahga, Kinghurst, Todd, Cass Lake, Nymore, Dorset, and 
Hubbard series, the last three having dark-colored topsoils. The 
poorly drained soils, occupying the depressions in areas of Rockwood, 
Nebish, and Beltrami soils, are members of the Bluffton series, and 
those occupying similar situations within the sandy-soil areas are 
members of the Sebeka and Newton series. Along many of the 
streams and natural drainageways, deposits of alluvium, subject to 
overflow at times of high water, occur. Peat soils occupy about one- 
eighth of the total area of the county. They are widely distributed 
but are most extensive in the northern townships. 

The greatest agricultural development has taken place in the 
southern part of the county on the dark-colored sandy soils of the 
prairies. These soils were the first to be farmed, because of their 
relative accessibility, moderate degree of fertility, and the ease with 
which they could be brought into cultivation. The northern part is 
less developed agriculturally, owing to the expense of clearing the 
land of trees, stumps, and boulders. The presence of so many stones 
at the surface has also retarded rapid development of the heavier 
soils of the rolling uplands. It is doubtful that the light-colored 
sandy soils can continue to be farmed and show a substantial labor 
income to the farmer over a period of years. Of the 1,304 farms 
in the county in 1929, the total acreage of cropped land was 77,147 
acres, an average of only 59 acres a farm, The finer textured soils 
are best adapted to the production of tame grasses, clover, and al- 
falfa, supplemented with small grains (oats and barley) for feed. 
On account of the adaptability of the soils to these crops, dairying 
is recognized as the most satisfactory type of farming, and 565 
farmers are engaged in this pursuit. 

Very little of the oats, corn, and barley is sold, except from the 
dark soils in the southern part of the county, where some surplus 
grain is grown and sold. Some hogs are raised, but, because of the 
uncertainty of the corn crop, there is not sufficient feed to make hog 
raising an important branch of livestock raising. More sheep are 
being raised than formerly. There is sufficient wild forage for these 
animals during the summer, but the supply of feed is in general 
insufficient for winter feeding, and some feed is shipped in from 
places outside the county. Some potatoes are grown on nearly every 
farm to supply home needs and the local markets. 


SOIL SURVEY OF HUBBARD COUNTY, MINNESOTA : 3 
COUNTY SURVEYED 


Hubbard County is in the north-central part of Minnesota (fig. 1), 
about 200 miles northwest of St. Paul and 180 miles west. of Duluth. 
It is just east of Lake Itasca, the source of Mississippi River. It is 
rectangular in shape, extending 42 miles from north to south and 24 
miles from east to west. It includes 28 townships, and the total 
land area is 932 square miles, or 596,480 
acres. About 8 percent of the county is 
covered by lakes. 

The outstanding surface features are 
the central ridge, a rugged morainic belt 
crossing the county from east to west 
near its center, the rolling till plain to 
the north, and the smooth’ outwash plain 
to the south. The central ridge ranges 
from sharply rolling to very hilly, some 
hills with precipitous slopes rising as 
much as 100 feet above the adjacent deep 
depressions. The range in relief of the 
till plain, i its heavy soils, ane of : : 
the ridge, is from 5 to 30 feet. South Ficuru 1.—Sketch map show. 
of the edge the land levels out first to City Min. 
rolling hills and still farther south to 
level plains. Most of the lakes lie in a belt of gravelly hills just 
south of the ridge. Peat bogs are numerous and extensive both 
north and south of the central ridge. The northern till plain is 
interrupted by a narrow sandy plain extending from Lake George 
northward to the county line, and in the most southwesterly town- 
ship a small till plain is enclosed in the outwash plain. 

The surface relief, other than that of the hilly morainic belt, ranges 
from nearly level to rolling. There are no pronounced terraces along 
the streams, and a narrow fteod plain occurs in only a few places. 
Parts of Badoura Township and several of the northwestern town- 
ships are poorly drained and include a number of shallow lakes and 
many peat bogs. Most of the streams are small, meandering, and 
sluggish, and they have had little influence on the surface relief 
which has been caused by glacial agencies, no important changes 
having taken place since the retreat of the last ice sheet that covered 
the land. 

Most. of the county lies between 1,200 and 1,500 feet above sea 
level. The highest point is in Lake Alice Township, at an elevation 
of 1,620 feet, and the lowest in Township 142, Range 32 (Steamboat. 
River Township), at about 1,300 feet. Park Rapids, which is on the 
outwash plain, lies at an elevation of 1,426 feet. Lake Itasca is 
1,477 feet above sea level. 

Mississippi River, which crosses the extreme northwest corner, 
together with its tributaries, receives the drainage waters from the 
entire county. The part north of the central ridge drains to the 
north and east, and the rest of the land drains to the south through 
Crow Wing River, the largest stream within the county, which rises 
in a spring-fed lake near Akeley. Some of the streams flow through 
bogs and have little or no well-defined channels, and many of the 
others, where not bordered by peat, are only a few feet below the 
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adjacent upland. A few of the larger rapidly moving streams have 
deeper channels, in some places ranging from 10 to 20 feet below 
the general level. 

With the exception of open areas of prairie in the southern part, 
near Hubbard and Park Rapids, most of the county, at the time 
settlement began, was covered with coniferous forest, the predomi- 
nant trees being white, jack, and Norway pines. Hardwoods mixed 
with Norway pine and white pine occupied the central ridge and the 
till plains, and on the outwash plains in the southern part many 
oaks were scattered among the pines. Parts of the peat areas were 
occupied by poor or fair stands of black spruce, tamarack, and white 
cedar, and the rest was covered with grasses, sedges, or shrubs. The 
remaining forest cover has greatly changed, as nearly all the mer- 
chantable timber has been removed and forest fires have swept over 
large areas. Jack pine has become predominant on some areas 
formerly occupied by Norway pine, and on much of the finer tex- 
tured soil aspen has replaced the original mixture of hardwoods and 
white pine. 

Hubbard County has within its borders about 140 lakes, covering 
approximately 80 square miles. The largest is Lake Plantagenet 
near the northern boundary, but most of them lie in the southern 
half. Nearly all have sandy bottoms and good beaches, and they 
provide desirable locations for the numerous summer cottages, hotels, 
and camps. At the time this survey was made, most of the lakes 
were below their normal levels, and many depressions formerly 
occupied by shallow lakes were dry. 

Fish are abundant in nearly every lake. Duck shooting is to be 
He in the fall, and deer are plentiful, especially in the central hilly 

elt. 

So far as is known, Henry R. Schoolcraft, an early explorer, was 
the first white man to enter the territory now included in Hubbard 
County. In 1832 an expedition in charge of Schoolcraft was com- 
missioned to explore the source of Mississippi River, and this expe- 
dition no doubt entered the present area of Hubbard County. The 
survey of the land was begun by the Federal Government in 1860 
and, after several interruptions, was finished in 1879. Settlement 
began in 1879 on the prairie land to the west of Long Lake, a sec- 
tion later known as Shell River prairies. Not until the late eighties 
and early nineties did any settlement take place in the northeastern 
part of the county and not until the late nineties in the northwest- 
ern part, the first settlers here coming chiefly from the Red River 
Valley and eastern Canada. Although many of the settlers were of | 
German and Scandinavian birth or descent, the early population 
was largely native born, the census of 1910 giving 82 percent as 
native born. In April 1880, a trading’ post was opened on the site 
of the present village of Hubbard, then known as Manter, and 
shortly afterward a post office was established and operated in con- 
nection with a store. About the same time a settlement began on 
Fishhook River a few miles south of Fishhook Lake in Todd Town- 
ship, and a combined sawmill and gristmill was erected in 1880, 
forming the beginning of Park Rapids which received its name in 
1881. 

Hubbard County was created on February 26, 1883, and was 
named in honor of J. F. Hubbard, Governor of Minnesota from 1882 
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to 1887. In 1887 Park Rapids was designated the county seat. The 
original county consisted of 16 townships, but in 1895 it was in- 
creased to its present size of 28 townships, a part of Cass County 
being added at that time. 

The population increased from 1,412 in 1890 to 10,136 in 1920, but 
in 1930 it had declined to 9,596. The rapid increase between 1890 
and 1910 is attributed to the settlement of public lands by homestead 
and to the development of the timber industry, which reached its 
peak in 1910. 

Park Rapids had 2,081 inhabitants in 1930. It is located on the 
Great Northern Railway and is served by bus line from the Twin 
Cities to Bemidji. Akeley, the second largest village, had a popula- 
tion of 514 in the same year. ‘ 

The county is served by three railroads. Main lines of the Min- 
neapolis, St. Paul & Sault Ste. Marie, and the Great Northern par- 
allel each other across the northeastern part. A branch of the 
latter, extending from Cass Lake, Cass County, to Sauk Center, 
Stearns County, provides transportation facilities for the southern 
part, and the Minnesota & International Railway serves the north- 
eastern section. 

Two State trunk highways pass through Park Rapids, one north 
and south from Bemidji to Wadena and the other east and west from 
Detroit Lakes to Walker. Good graveled county roads traverse other 
parts, and the numerous lakes with resort developments are provided 
with all-weather roads. In some of the sparsely settled districts un- 
maintained trails are the only means of travel, and at times these are 
impassable. In the winter the trunk highways and some of the 
main county roads are kept free of snow. Most of the township 
and county roads follow section lines. Some of the old logging 
railroad grades have been converted into highways, and form part 
of the county road system. Although in some places they are rather 
narrow, they make excellent roads because of their gentle curves and 
easy grades. 

All sections are served with rural mail delivery, and telephones 
are in common use. In general the public-school system is good, 
and churches of various denominations are in the villages. 

Industrial development in this county has been limited for the 
most part to lumbering. In 1879 the first logging camp was located 
on Palmer Lake, in Crow Wing Lake Township. Large sawmills 
were built at Akeley soon after the railway reached it in 1891, and 
they continued operations until 1915, when the largest one closed. 
Logging railways were built north and northwest. of Akeley into the 
dense stands of pine, to transport the logs to these mills. At that 
time from 20 to 30 carloads of finished lumber were shipped daily 
from Akeley. Smaller mills operated in different sections from time 
to time, but only a few portable mills remain, and practically no 
areas of merchantable timber are left. 

Development of water power in Hubbard County is of minor 
importance and is at present limited to the dam at Park Rapids 
on Fishhook River. This dam carries a 15-foot head and supplies 
part of the electrical energy used by the local community. Undevel- 
oped dam sites are on Crow Wing River. 
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Warm, short summers with an abundance of sunshine and long, 
cold winters with considerable snow are the prominent features of 
the climate. At Park Rapids, with a 44-year record, the annual rain- 
fail has averaged 24.66 inches. In most years more than two-thirds 
of the precipitation is received during the spring and summer. The 
average annual snowfall is 41.6 inches, and the greatest amount falls 
in January. Temperatures of 90° F. and above during the day are 
common in midsummer, but at night there is usually a marked drop. 
The winters are characterized by cold clear days, with spells of sub- 
zero weather. 

The length of the frost-free season, or the period between the last 
killing frost (May 18) and the first (Sept. 20), averages 125 days. 
The latest, killing frost recorded at Park Rapids was on June 6, 
1897, and the earliest on August 25, 1887. In the peat bogs frost is 
likely to occur during any month of the year. 

The prevailing winds are northwesterly and have low or medium 
velocity, being highest in the spring. At times the winds damage 
newly planted crops on the more sandy soils where they are not pro- 
tected by neighboring woods. 

Table 1, compiled from the records of the Weather Bureau station 
at Park Rapids, gives the more important climatic data. 


Taste 1.—Normal monthly, seasonal, and annual temperature and precipitation 
at Park Rapids, Hubbard County, Minn. 


(Elevation, 1,426 feet] 


Temperature Precipitation 


Total Total 


Month Absolute | Absolute amount | amount | gnow 
Mean | maxi- mini- Mean es oe average 
mum mum ‘year year depth 
(1910) (1906) 

OF, oF. oF, Inches Inches Inches Inches 
December-..-.---------------- 11.9 54 —44 0.71 0. 65 1.50 6. 
January _.-- = 3.8 51 —47 .70 . 60 1.36 7. 
February-...------------ = 7.6 52 51 . 66 47 18 6. 
7.8 54 —51 2, 07 1,72 3. 04 19. 
22. 5 80 —38 1.00 18 95 7. 
40.1 87 —8 1,98 2.79 2.37 5. 
52.6 92 17 2,92 75 5.36 a 
38. 4 92 —38 5.90 3.72 8, 68 13. 

68.0 104 38 3. 55 1.59 3.02 

64.5 98 28 3. 43 68 10,13 


no 
S 
ow 
oO 
si 
I 
oo 
N 
a 
i=} 
a 
fe) 
oa 
ao 
pe 
a 
oo] oe 


a 

oo 

_ 

_ 

o 

= 

N 

» 

eo 

a 

2 

i=) 

faz) 

° 

a 
allwlworllolooolel euaallaloon 


we 
fo 
ix} 
S 
= 
l 
ro 
= 
fod 
i) 
= 
= 
ry 
a 
ry 
a) 
2 
» 
we 


SOIL SURVEY OF HUBBARD COUNTY, MINNESOTA 7 
AGRICULTURE 


The beginning of agricultural development in Hubbard County 
dates back to 1879 when wheat and oats were the principal crops 
grown on the dark-colored soils around Hubbard village, as_they 
were crops which could be converted into money readily. Up to 
1925 there was an almost constant increase in the amount of land 
brought into production. In 1890, 10 years after the first land was 
broken, the Federal census reported 194 farms with nearly 17,000 
acres under cultivation, practically all of which was in the south- 
western part. This rapid development was due to the fact that 
early settlement was made on the prairie land which required com- 
paratively little work to prepare it for crops. In 1900, the number 
of farms had increased to 641 and the improved land to 29,000 acres. 
Table 2 compiled from the United States census reports, gives the 
acreage of the leading farm crops and shows the general trend of 
agriculture from 1899 to 1929. 


Taste 2.—Acreage of principal crops in Hubbard County, Minn., in stated years 


Crop 1889 1899 1909 1919 1929 

Acres Acres Acres Acres Acres 
Hays oceesec cus csehecsse set teceiesereectcbelse.cese 167 2, 302 15, 196 22, 654 29, 910 
2, 906 2, 603 , 12, 065 14, 604 
1 239 21,790 2 4,836 17,932 29, 343 
147 109 292 579 3, 776 
148 199 3, 082 9, 426 3, 440 
1 394 1,927 4, 520 3, 091 
9, 561 13, 365 3, 115 5, 650 1, 451 


1 Harvested for grain. 
3 Corn for all purposes. 


In 1929 wheat ranked seventh in acreage among the crops grown, 
whereas in 1889 it was first. At present the chief crops are forage 
crops and grains used largely as feed. The two principal cash crops 
are potatoes and rye. Only a small proportion of the corn is har- 
vested for grain, because of its susceptibility to injury by early frosts. 
Of the corn planted in 1929 about three-fourths was cut for fodder, 
one-sixth for silage, and the rest harvested for grain. The corn 
acreage has steadily increased since 1899. 

The acreage devoted to tame hay—timothy, clover, and alfalfa— 
has increased from 10,605 acres in 1909 to 20,934 in 1929, nearly 100 
percent. The acreage of alfalfa is increasing still faster. In 1899 
none was grown, 10 years later only 8 acres were devoted to this crop, 
and the 1980 census reports 2,120 acres for 1929. Alfalfa is grown 
most extensively in the southern part of the county. Wild hay is har- 
vested from a rather large acreage (7,312 acres in 1929). <A small 
quantity of millet is grown, and some small grain is cut green for 
hay. Some sweetclover is grown for hay and pasturage, and some 
red-clover seed and timothy seed are produced in favorable seasons. 

Potatoes form the chief cash crop, and in 1929 there were 3,091 
acres in this crop. The acreage fluctuates greatly from year to 

ear. 

_ Table 3 shows the numbers of the principal kinds of livestock in 
Hubbard County in the years 1900, 1910, 1920, and 1930. 
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TABLE 3.—Numbers of principal kinds of livestock in Hubbard County, Minn., in 
stated years 


Livestock 1900 1910 1920 1930 
Cattle: econ esos cee sdtcewdue beeen lesa a! 2, 164 4,924 9, 683 11, 870 
ae eae 988 1, 608 3, 233 2, 385 
Sheep... 1, 008 2,311 5, 269 7,390 
Horses... 1, 271 1, 833 3, 555 3, 298 


Table 4 gives the value of agricultural products produced in 
Hubbard County, Minn., in 1929, 


Taste 4.—Value of agricultural products by classes in Hubbard County, Minn., 
in 1929 


Crop Value Livestock and products Value 
$147, 647 || Domestic animals_...-.-----...---------- $909, 617 
7,095 || Chickens..-.--...--.---.------------ 2 eee 41, 575 
214, 676 |} B = 

217, 858 

3, 704 

76 

24, 439 
131, 176 : cise 
WOtalis-t2cuseusselseusucccdJseetess 1, 570, 207 

746, 671 
Total agricultural products...--.-- 2, 316, 878 


The use of motor trucks on the farms and the steadily increasing 
number of tractors have been responsible for the decline in the num- 
ber of horses raised. Nearly every farm has sufficient poultry to 
supply home demands, in addition to a small surplus for sale. The 
1930 census reports the number of chickens raised in 1929 as 97,986, 
turkeys 4,391, ducks 722, and geese 731. Nearly 400,000 dozen 
chicken eggs were produced in the same year. 

Many farmers derive some income from the sale of forest products 
cut on their farms—saw logs, pulpwood, fence posts, railroad ties, 
poles, piling, and firewood. The census of 1930 reports that in 1929 
there were 15,620 cords of firewood cut on 934 farms and 1,646 cords 
of pulpwood on 64 farms. Ninety-nine farms reported cutting 17,275 
fence posts, and several produced railroad ties, telephone poles, and 
piling. Saw logs measuring 2,549,000 board feet were cut on 136 

arms, 

The principal markets serving the county are the villages located 
within its borders; the city of Bemidji, which is in Beltrami County, 
within 3 miles of the northern boundary of Hubbard County; Cass 
Lake; and Walker. 

There are three creameries within the county, the largest at Park 
Rapids, and there are 18 cream stations, 4 at Park Rapids, 3 at 
Akeley, 2 at Guthrie, 2 at Nevis, and 2 at Dorset. 

Local market outlets for potatoes are supplied by 18 potato ware- 
houses, 11 of which are in the various villages and 2 at Bemidji. 
County livestock shipping associations are located at Park Rapids, 
Nevis, and Guthrie, and there are private buyers of livestock. Three 
grain elevators are located in the county—at Park Rapids, Dorset, 
and Akeley—but grain shipments are light, practically as much 
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grain and feed being shipped in as is shipped out. Poultry and eggs 
are marketed at produce stations, local stores, and cream stations. 
The summer resorts and summer homes afford a market for some 
products. _ 

The quantity of commercial fertilizers used is almost negligible, 
only 12 tons being reported for 1929. The farm manure is used 
chiefly on the land intended for potatoes and corn. 

On nearly all farms, the labor is performed by members of the 
family, but some extra labor is employed during harvest on farms 
where potatoes are grown on an extensive scale. Some of the larger 
dairy farms also employ extra labor the year around, the wages with 
board ranging from $20 to $30 a month. 

The 1930 census reports only 32.1 percent of the county in farms 
and only 43.4 percent of the land in farms as improved, the rest 
being in permanent pasture, uncleared timber or brush land, or peat 
bogs. Most of the farms range in size from 100 to 174 acres, and the 
average acreage to a farm in 1930 was 151.1. 

In 1930, 62.2 percent of the farms were operated by full owners, 
20 percent by part owners, 17.5 percent by tenants, and 0.3 percent by 
managers. Of the farms operated by tenants, either the cash or 
share rental system is used, the latter being most popular, 59 percent 
of the tenant-operated farms being rented on shares in 1980. 

Some of the farms in the more thickly populated districts are well 
improved, and many are equipped with modern labor-saving ma- 
chinery. In 1929 there were 111 tractors and 138 motor trucks on 
the farms. Windmills are commonly used to furnish power for 
pumping water, but on some farms they are replaced or supple- 
mented by gasoline engines. For domestic purposes water of excel- 
lent quality is obtained from drilled wells ranging from 100 to 200 
feet. in depth, but on the more level sandy plains in the southern 
part of the county good water may be reached at slighter depth. 
There are numerous small springs throughout the central and north- 
ern parts, but flowing wells are lacking. 


SOILS AND CROPS* 


With the exception of about 60 square miles, which were occupied 
by prairie at the time settlement began, and a small total area of 
wet lands, the soils of Hubbard County are light colored, as they 
have developed under a forest cover of pines and hardwoods. The 
most pronounced differences readily discernible in the field are the 
degree of coarseness or fineness of the topsoil and subsoil material 
and the color of the surface soil. The dark-colored well-drained 
soils have sandy or gravelly subsoils, and the light-colored soils 
range from coarse textured to fine textured in both surface soil and 
subsoil. All the soils with clay loam subsoils were originally covered 
with forest and have light-colored surface soils. 

Because of the absence of trees and the freedom of the land from 
surface stone, the Prairie soils were the easiest to prepare for crops 
and therefore were the first to be farmed. They have continued in 


‘For a fuller discussion of the adaptabilty and management of the different soils, 
rererence may be_made te the Land Bconomic Survey of Hubbard County, Minnesota, 
Minn. Univ. Agr. Expt. Sta. Bull. 317, 
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cultivation, regardless of the fact that they are less productive than 
formerly. 

As the open areas were rather limited and were occupied by the 
early settlers, late comers were obliged to locate on the forested 
lands. Greater difficulty was experienced in getting these lands 
ready for the plow, as they had to be cleared of trees and stumps, 
and in many places stones proved a serious obstacle. The light- 
colored sandy soils having little or no stone on the surface and being 
easier to clear of stumps were often selected in preference to the 
heavier textured soils, because of the smaller outlay of labor required 
to prepare the land for cropping. 

With the entry of the railroads and the construction of roads, 
development spread to other sections until now some farming is 
carried on in every township. Large areas still remain only sparsely 
settled. 

The growing season in Hubbard County is shorter than in the 
central and southern parts of the State, and accordingly the crops 
that can be grown economically are limited chiefly to the small 
grains, tame hay, potatoes, and the early-maturing varieties of 
corn. 

The soils are classified and mapped according to types, each of 
which has a rather definite group of characteristics of importance 
in plant growth. These include color, content of organic matter, 
texture, structure, and similar properties of the various layers, or 
horizons, of the soil profile. In addition to strictly soil character- 
istics, the stoniness of the land and the surface relief, or lay of the 
land, are considered, because of the importance of these features 
to the use of the land. On the basis of these characteristics the 
soils of the county have been grouped in five classes, each of which 
occupies a fairly well defined geographic area. 

Since all the soils have been developed from glacial drift which 
deeply covers the underlying rock formations, the latter have not 
contributed directly to the soil material. The glacial drift deposits 
show wide differences both in character and composition, and the 
soils that have developed from them present characteristic ditfer- 
ences in textural composition and surface relief bearing a close 
relation to them, 

On a basis of soil characteristics, especially as related to agri- 
cultural use, the soils may be placed in five groups, as follows: (1) 
Medium- or heavy-textured soils of the undulating plains; (2) 
stony soils of the central hilly ridge; (8) light-textured soils of 
the level and undulating plains, prominently developed in the 
southern part of the county; (4) sandy and gravelly soils of the 
rolling lands, which lie mostly in the area embracing the numerous 
lakes in the central part; and (5) poorly drained soils. A promi- 
nent feature of the land area of the five groups is the large number 
of poorly drained basins scattered throughout most of the soil 
types. Some of the depressions are occupied by shallow lakes or 
ponds, many with no outlet; others are filled with grass and sedge- 
covered peat; some support a growth of willows and alder; and 
many are covered with spruce and tamarack trees. Some of the 
swampy land bordering the streams and drainageways is subject to 
flooding at times of high water. The most extensive areas of 


SOIL SURVEY OF HUBBARD COUNTY, MINNESOTA 11 


swamp lie north of the central ridge, where they border nearly 
every stream and drainageway. 

Soils of the first group occupy 29.5 percent of the land area of 
the county, including a large part of the 12 northern townships. The 
soil material was laid down during the retreat of the last glacier, 
and it consists of stony yellow sandy clay loam carrying boulders, 
cobbles, and pebbles. ‘he surface relief, in general, ranges from un- 
dulating to rolling, although in some places the land is hilly. Other 
tracts of this soil material are in Akeley, Arago, and Straight River 
Townships. The soils of this group are well drained and light 
colored. They are Rockwood sandy loam, Rockwood loam, Nebish 
loam, and Beltrami silt loam. The most extensive soil of the group 
is Rockwood sandy loam, occupying 21.5 percent of the total area 
of the county, and the least extensive, Beltrami silt loam, occupies 
only 0.5 percent. 

Soils of the second group occupy a belt of rough land, ranging 
from 3 to 8 miles in width, which crosses the central part of the 
county from east to west and is a part of a moraine that is promi- 
nently developed in Cass County. It is a belt of rough hilly land 
pitted with small deep potholes filled with peat. The soil is largely 
sandy loam having many cobbles and boulders on the surface and 
below. Although small parts of it are sufficiently level to allow 
tillage and a few farms have been developed on it, this tract as a 
whole is too rough, stony, and choppy to develop into good agri- 
cultural land. Rockwood sandy loam, hilly phase, the sole member 
of the group, occupies 69,184 acres, or 11.6 percent of the total land 
area. 

Soils of the third group occupy 28.5 percent of the total area, 
and they include those soils developed on the level or undulating 
sand and gravel plains which were formed by the action of the 
waters from the melting ice during recession of the glacier. In 
places these plains are smooth, as the Shell River and Hubbard 
prairies, an area of several square miles around Chamberlin in 
White Oak Township, and smaller areas in Mantrap Township. 
Other parts of the plain have more pronounced surface relief, AJ- 
though the most extensive development of soils of this group is in 
the southern part of the county, three smaller bodies are in the 
northern part beyond the central ridge, one is in the vicinity of 
Lake George, one is in the vicinity of Kabekona Lake, and one is in 
the extreme northeastern part. The soils of this group may be di- 
vided into two subgroups as follows: (1) Soils with dark-colored sur- 
face soils and (2) soils with light-colored surface soils. Subgroup 
1 includes Hubbard sandy loam, Hubbard loamy sand, Dorset sandy 
loam, Nymore loamy sand, and Nymore sandy loam; and subgroup 
2 includes Todd sandy loam, with a rolling phase, Menahga loamy 
sand, Cass Lake fine sand, and Kinghurst loamy sand. 

The fourth group includes those soils developed on the rolling 
sandy lands in the south-central part, occupying an irregular strip 
from 4 to 8 miles wide, which lies between the soils of group 2 and 
those of group 5. Within the areas occupied by these soils are many 
lakes and peat bogs, with some included areas of the finer textured 
soils of group 1. The soils of this group are more variable in textural 
composition, in stoniness, and have more extreme ranges in surface 
relief than those of any other group. In general, the land is rolling, 
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in some places having a pitted, or choppy, surface relief. The group 
embraces 15.4 percent of the soils of the county and includes the 
following soil types: Arago loamy sand, Marquette loamy sand, Mar- 
quette sandy loam, and Rockwood loamy sand. 

The poorly drained soils, which occur in scattered areas throughout 
the county, include both deep and shallow peat, muck, beach sand, 
Bluffton loam, Sebeka loamy sand, Newton loamy sand, and alluvial 
soils, undifferentiated. The organic soils, peat and muck, occupy 
12.5 percent of the total area of the county and the other soils 2.5 
percent. These soils are scattered among the soil types of all four 
groups, peat and Bluffton loam occurring most extensively among the 
soils of group 1. Bluffton loam is confined to the depressions in the 
heavier drift soils, and Sebeka loamy sand and Newton loamy sand 
to the depressions in the sandy outwash plains and sandy moraines. 
The undifferentiated alluvial soils lie along the present flood plains 
of some streams. 

In the following pages the soils of Hubbard County are described 
in detail, and their agricultural relationships are discussed; their 
location and distribution are shown on the accompanying soil map; 
and their acreage and proportionate extent are given in table 5. 


Taste 5.—Acreage and proportionate extent of the soils mapped in Hubbard 
County, Minn. 


Type of soil Acres us Type of soil Acres bh 

Rockwood sandy loam...__......-- 128,448 | 21.5 || Marquette sandy loam__.----.----- 25, 920 4.3 
Roekwood loam__..--- ~---| 29, 824 5.0 |! Marquette loamy sand_..-_-.---.-- 10, 560 1.8 
Nebish loam_-_.-...- ----| 14, 784 2.5 || Rockwood loamy sand-_-_---..-.---- 84, 432 5.8 
Belirami silt loam_-___-.-_.-_------- 2, 880 .5 {| Arago loamy sand._..-._- 3.5 
Rockwood sandy loam, hilly phase_j 69,184 | 11.6 || Sebeka loamy sand___ 8 
Hubbard sandy loam----._._------ 23, 232 3.9 || Newton loamy sand_. ok 
Hubbard loamy sand-_- 3, 520 -6 || Bluffton loam-_-....-_. 1.1 
Dorset sandy loam_- 17, 024 2.8 || Alluvial soils, undiffere: 4 
Nymore loamy sand - 7, 552 1.3 || Peat...------------- 12.3 
Nymore sandy loam-_ 5, 248 .9 || Peat, shallow phase al 
Todd sandy loam-_-__- --| 30, 080 5.0 VICKS oe win oti ot 
Todd sandy loam, rolling phase_---| 20, 480 3.4 || Beach sand..-....------.----------- ok 
Menahga loamy sand._.------..... 52, 864 8.8 ——— 
Cass Lake fine sand___._- 2, 688 4 2 Xe): ) ee ee 596, 480 {--..-. 
Kinghurst loamy sand 8, 128 1.4 


MEDIUM- OR HEAVY-TEXTURED SOILS OF THE UNDULATING PLAINS 


The general characteristics of the soils of this group are that they 
all have light-colored surface soils and are low in organic matter and 
nitrogen and all have been derived from glacial material containing 
a rather large proportion of fine material (silt and clay), but, with 
the exception of Beltrami silt loam, they all contain sufficient sand 
particles to allow water to percolate freely through them, and they 
can therefore be worked early in the spring. Very seldom does 
water stand on the surface for any length of time, except in some few 
places where the land has no slope. 

Rockwood sandy loam.—Rockwood sandy loam occupies 21.5 per- 
cent of the total area of the county and is the most extensive and 
most important farming soil of this group. It occupies a large part 
of the northern three tiers of townships and smaller parts of some of 
the central and southern ones. 
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In its virgin condition Rockwood sandy loam has a 2-inch cover 
of forest litter and leaf mold, underlain by an 8-inch layer of light- 
gray mellow, structureless sandy loam, the upper inch of which is 
darker, owing to the infiltration of decomposed organic material. 
Below this layer is a 20-inch layer of firm coherent sandy loam or 
sandy clay which ranges in color from grayish yellow to brownish 
gray and is stained throughout with brown and rust brown. The 
texture of the material in this layer is not uniform, and the mass 
contains pockets of gray sand irregularly distributed in the finer 
textured sandy clay or clay loam, which constitutes most of the ma- 
terial. Much coarse gravel and pebbles and some cobbles are present 
in this layer, and in places where boulders are numerous on the sur- 
face they are likely to be abundant in the subsoil also. The layer 
comprising the lower part of the subsoil is not sharply defined from 
the one immediately above it but gradually merges into it with little 
change in texture or in color, except that as depth increases the rust- 
brown stains produced by iron compounds are less prominent. The 
soil material comprising this layer is composed mostly of variable- 
textured material arranged in a manner similar to that of the layer 
above. The deep substratum, in general, is freer of rust-brown 
stains, and the soil material contains pockets of gray sand distributed 
in the mass of finer textured brownish-gray sandy loam, sandy clay, 
or clay loam. Cobbles and stones are numerous throughout the pro- 
file, and many of them are near the surface and interfere with tillage 
operations when the land is brought under cultivation. In some 
places where the surface relief is smooth, a great number of boulders 
occur on the surface, some areas being so stony that the land is of 
little value for cropping. In other places where the land is hilly, the 
boulders are very numerous on the hilltops and slopes, and where 
these areas are included in farms they are in general used for wood 
lots or for permanent pastures. 

Natural surface drainage of this soil is well developed in most 
places, owing to the gently rolling surface relief. In the rougher 
areas, some sheet erosion may take place on cultivated fields. 

The native vegetation on Rockwood sandy loam was largely white 
pine, but practically all of this has been removed, and a dense second 
growth of aspen, birch, and jack pine, together with a vigorous 
growth of underbrush, occupies the land. 

Owing to the porous character of the soil material comprising the 
surface soil and subsoil, the rainfall is readily absorbed by the soil 
after the land has been plowed, and the high content of finer silt 
and clay particles which it contains keeps a liberal supply of mois- 
ture in reserve for plant growth. Very seldom does water remain 
on the surface for a great length of time after a rain, except in the 
areas of smoother relief. Because of the ease with which the water 
drains from the surface, the soil becomes dry enough in the spring 
to be worked early and a seed bed prepared, thus allowing the 
farmer to get his crops planted early. 

Rockwood sandy loam is a productive soil when first broken, and 
it responds readily to applications of barnyard manure. Oats, corn, 
barley, potatoes, and tame hay are the common crops grown. Hay 
crops, such as fixed clover and timothy, are grown on all farms, but 
alfalfa and sweetclover are produced less extensively. On well- 
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cared-for land in a favorable season oats yield from 35 to 60 bushels 
an acre, potatoes from 90 to 175 bushels, rye from 20 to 30 bushels 
and barley from 15 to 35 bushels. The early-maturing varieties o 

corn are grown, but a large proportion of this crop is cut for forage, 
the season in general not being long enough to fully mature the ears. 
In favorable years, however, the yields of ear corn range from 25 to 
40 bushels an acre. The yields of mixed clover and timothy hay 
depend on the amount of rain received during the growing period, 
and with ample moisture from 2 to 4 tons an acre are not uncommon. 
Alfalfa yields range from 2 to 3 tons an acre from two cuttings a 

ear. 

On the well-managed farms a systematic form of crop rotation is 
followed. This generally includes a grain crop seeded with clover 
alone, clover and timothy mixed, or sweetclover; meadow for 2 or 
3 years; then corn or potatoes. On some farms sweetclover is being 
grown, and its value as a pasture crop is becoming recognized. AI- 
falfa is not grown so extensively, as it does not fit into the rotation 
scheme. In most places, after a field has been seeded to alfalfa and 
a satisfactory stand has been obtained, it is left until the stand 
becomes thin. 

The most serious handicap the farmers have to deal with in han- 
dling this soil is the large number of boulders present on and just 
below the surface. In some places, however, large tracts have very 
few stones, and these are the ones that are usually cleared first and 
made ready for crops. It is a common practice on every farm to 
pick stone annually, as, although the surface is apparently free of 
them, it is not long before more stones must be removed. On some 
farms weeds are very troublesome. Quackgrass is the most common. 
In some places sowthistle and Canada thistle are common, and they 
are spreading to neglected fields. 

Rockwood loam.—Rockwood loam, like Rockwood sandy loam, 
occurs on the glacial till plains. It occupies 5 percent of the total 
area of the county and occurs in close association with Rockwood 
sandy loam and Nebish loam, mainly in the northern part. It 
differs from Rockwood sandy loam in that the texture of the top- 
soil and subsoil is somewhat finer and the surface relief is less roll- 
ing. The upper and lower parts of the subsoil do not carry so many 
sand pockets as do the corresponding layers of Rockwood sandy loam, 
and the soil material is, in general, more uniform in texture. An- 
other important difference is that in Rockwood loam lime carbonate 
generally occurs at a depth raging from 8 to 4 feet, whereas in 
Rockwood sandy loam, in few places is it less than 5 feet from the 
surface. The substratum material is calcareous clay loam. 

Boulders are prevalent on the surface and below in most localities, 
although, as in Rockwood sandy loam, scattered areas here and 
there are practically free of them. Natural drainage is slower than 
in Rockwood sandy loam because of the smoother surface relief and 
the finer texture of the surface soil and subsoil. 

The native vegetation is similar to that on Rockwood sandy loam, 
except that there are more hardwoods and a thicker growth of 
underbrush on the loam, 

As this soil is so closely associated with Rockwood sandy loam and 
is farmed in the same way, the statements made for the sandy 
loam concerning the crops grown and farm practices apply as well 
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to Rockwood loam. In the smoother situations the surface soil and 
subsoil are somewhat finer textured, and the land is not so easily 
worked and is slower in drying in the spring, therefore crops do 
not mature so early. 

Nebish loam.—Nebish loam is not an extensively developed soil. 
It is closely associated with Rockwood loam and Rockwood sandy 
loam. In mapping, there is considerable overlapping of areas of 
Nebish loam and of Rockwood loam, because the differentiation of 
the two soils is based on the depth at which carbonate is present 
below the surface. In Nebish loam carbonate occurs just below the 
heavier layer in the upper part of the subsoil, about 28 inches below 
the surface. 

Nebish loam in its virgin condition is covered with a 2-inch layer 
of matted forest debris, the lower part of which has undergone a 
marked degree of decomposition and is very dark brown or. black. 
Some of this material has become mixed with the mineral grains of 
the upper inch of the surface soil and has imparted to it a dark color. 
Below this is an 11-inch layer of light-gray floury very fine sandy 
loam which is loose, structureless, and very low in organic matter. 
This layer, in turn, 1s underlain by another well-defined layer which 
constitutes the upper part of the subsoil, averages about 17 inches 
in thickness, and consists of dark yellowish-brown or dark coffee- 
brown compact silty clay loam with a pronounced cubical or blocky 
structure. Narrow vertical apertures, in which many small rootlets 
appear, are conspicuous in it. Along the root channels and at the 
joints of the cubical pieces, which constitute the structural elements, 
the soil is deeply stained very dark brown, owing to deposition of 
organic matter resulting from the leaching of the products of de- 
composition of the leaf mold. The upper part of this layer is grayer 
than the lower part, as some of the light-gray material comprising 
the surface soil has been carried down mechanically and has accumu- 
lated in the joint seams. When the material in this layer is dry it 
is hard and very compact and is difficult to excavate with a pick or 
a spade, but when it 1s moist it is more easily penetrated, although 
the large proportion of silt and clay which it contains makes it diffi- 
cult to handle. The lower part of the subsoil is brownish-yellow 
mealy silty clay loam or clay loam, rich in lime, and consists of 
unaltered glacial material. Many of the smail pebbles and concre- 
tions consist of limestone, but most of the carbonate is so finely 
divided that it is intimately mixed with the other mineral soil grains 
and constitutes a large part of the soil material. 

Variations in this soil, especially in the thickness of the different 
layers and the depth at which carbonate is first reached, occur within 
short distances. 

Boulders are numerous on and below the surface. They are so 
thick in some places that the land cannot be used for farming, 
whereas other patches, as in Rockwood loam and Rockwood sandy 
loam, are comparatively free of them. 

Areas of Nebish loam range from undulating to gently rolling, and 
they have good surface drainage. The original forest growth con- 
sisted chiefly of a mixture of white pine and hardwoods, but this 
has been removed and the land is now covered with a second growth 
of hardwoods and a thick stand of brush, 
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Nebish loam dries out more slowly than the other soils of this 
group, and it is best adapted to small grains and tame hay. Because 
of its scattered occurrence in irregular-shaped bodies, very few farms 
are made up chiefly of this soil. It is farmed in the same manner as 
Rockwood sandy loam and Rockwood loam. 

Beltrami silt loam.—Beltrami silt loam covers a very small pro- 
portion of the total area of the county and occurs mostly in Akeley 
Township. The largest bodies are southeast of Akeley, and_most 
of them are surrounded by areas of Rockwood sandy loam and Rock- 
wood loam. The Beltrami soil is practically stone-free and is de- 
veloped from clayey material deposited in ponds and small lakes 
during the retreat of the ice sheet. 

Overlying the surface soil is a matted layer of leaf mold, 2 or 3 
inches thick, the lower part of which has partly decayed and is dark 
brown or nearly black. Some of this material is intimately mixed 
with the topmost inch of soil and has imparted a dark color to the 
mineral soil grains. Immediately below the leaf mold the soil con- 
sists of an 8-inch layer of light-gray floury silt loam which rests 
on a thick indurated layer of finer textured cubical aggregates ar- 
ranged in columnar order. The surface of the blocks is coated with 
dark-brown stains of organic matter, but the interior is lighter brown. 
This layer, which is variable in thickness, has such pronounced tex- 
tural and structural differences distinguishing it from the layers 
immediately above and below that it stands out prominently and is 
easily recognized in a freshly made excavation. In texture the soil 
material is silty clay loam and when dry is extremely hard and difhi- 
cult to penetrate with a pick or spade, but when moist it is plastic 
and sticky. As with Nebish loam the upper part of this layer is 
grayer than the lower part, owing to the infiltration of white floury 
material from the layer above, which covers the small angular lumps 
and cubical pieces. 

The lower part of the subsoil is separated from the upper part by 
a sharp line of demarcation, and it consists of grayish-yellow more 
or less stratified very fine sand, silt, and clay, in which white con- 
cretions of carbonates are distributed. 

The surface relief ranges from gently rolling to sharply rolling. 
The surface in most places is free of boulders, but here and there 
some occur on the hilltops and slopes. Natural surface drainage is 

ood, 
‘ The native vegetation was mainly white pine mixed with hard- 
woods, but the present (second) growth consists of the latter alone. 

Only a comparatively small area of this soil is under cultivation. 
Most of it is in second-growth forest. Where farmed it is handled 
jn the same manner as the other soils of this group. 


STONY SOILS OF THE CENTRAL HILLY RIDGE 


These soils are developed in the rough hilly belt of glacial drift 
material which occupies the central part of Hubbard County. This 
belt ranges from 8 to 8 miles in width, is about 20 miles long, and 
crosses the county from east to west. It is the eastern lobe of a 
great terminal moraine of the late Wisconsin glaciation, running 
north and south between the flatlands of the Red River Valley and a 
line coinciding with the western border of the county. The belt is 
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confined to the eight central townships and stands out in marked con- 
trast to the other soil groups on account of the pronounced rugged- 
ness of its surface relief. The soils consist dominantly of a hilly 
phase of a single soil type, Rockwood sandy loam, but small areas 
of other soils, chiefly peat, Marquette loamy sand, and Nebish loam, 
are included. Only the larger areas (the Rockwood soil) are shown 
on the map. 

Rockwood sandy loam, hilly phase.—Rockwood sandy loam, hilly 
phase, is mapped only in the central part of the county. The ma- 
terial comprising this soil is largely sandy loam containing many 
cobbles and boulders on the surface and through the soil. In the 
various layers that constitute the surface soil and subsoil, the ma- 
terial is very similar to Rockwood sandy loam, except that the tex- 
tural composition is much more variable, the land more stony, and 
the surface relief more pronounced. The many large boulders occur 
especially on steep slopes. Only a small proportion of the land is 
sufficiently level and free of stone to allow tillage, and only a few 
fields have been developed on this soil. 

Originally this soil was heavily wooded with white pine and Nor- 
way pine. Nearly all of this has been removed, but in some places 
there is a very considerable amount of second-growth hardwood 
timber. Much of the land, however, has been repeatedly burned 
over, thereby killing the valuable trees, and in their place is a dense 
growth of tag alder, upland willow, hazel, oak, and aspen. 


LIGHT-TEXTURED SOILS OF THE LEVEL AND UNDULATING SAND PLAINS 


The soils of this group occur most extensively in the southern two 
tiers of townships and cover a part of the adjoining townships on 
the north, in addition to several areas in the northern townships. In 
the southern part of the county they form a large continuous area, 
interrupted in places by areas of peat and Sebeka loamy sand or 
Newton loamy sand. Some of these soils have developed on beds 
of mixed sand and gravel and others on beds of more or less uniform 
sand. All have sandy or sandy loam topsoils. As stated heretofore 
the soils are divided, according to the color of the surface layer, into 
two subgroups, the dark-colored soils and light-colored soils. The 
dark-colored soils have sandy topsoils, from 6 to 12 inches thick, 
overlying a heavier textured upper subsoil layer ranging from 8 to 
14 inches in thickness, which, in turn, rests on a bed of loose uncon- 
solidated sand or a mixture of sand and gravel. The light-colored 
soils have a sandy loam or loamy sand surface soil, and the subsoil 
consists of fairly uniform sandy material. Todd sandy loam is an 
exception, as it has a finer textured upper subsoil layer. 

Hubbard sandy loam.—Hubbard sandy loam occurs on the level 
sand plain in the southwestern townships and occupies 3.9 percent of 
the county. It covers a large part of the Shell River and Hubbard 
prairies and is the soil type in Hubbard County on which agricultural 
development began. Where trees have encroached on the prairie, the 
surface soil is overlain by a thin layer of forest litter and leaf mold, 
but on the treeless tracts this cover is absent. The 8-inch surface 
soil consists of dark grayish-brown sandy loam. Distributed through 
it are small white grains of quartz easily visible when the soil is dry 
but not so readily discernible when it is wet, owing to the fact that 
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moisture intensifies the dark color. On account of the comparatively 
high content of organic matter in the surface soil, there is some gran- 
ulation of the soil particles, and in this respect this soil resembles the 
darker. prairie soils in western Minnesota. This layer is abruptly 
underlain by the subsoil, the upper part of which ranges from 10 to 
14 inches in thickness and consists of grayish-brown heavy sandy 
loam having a reddish-brown shade. In places where there is more 
gravel and coarser material in the lower part of the subsoil and 
substratum the reddish-brown color appears more pronounced. Al- 
though the soil material of this layer shows little if any definite 
structural arrangement, it is very hard and difficult to penetrate with 
a pick or spade when dry. Locally this layer is known as “ hardpan.” 
When the soil material is moist, however, no difficulty is experienced 
in breaking through it, although it has considerable stickiness and 
cohesiveness. Many pebbles and small stones of granitic origin are 
scattered through the layer, and many of them are slightly cemented 
to the adjoining sand particles. 

The lower part of the subsoil, which consists of yellowish-brown or 
reddish-brown gravelly sand or cobbly gravelly sand, is sharply de- 
fined from the layer immediately above it by a distinct difference in 
color and texture. In general, the lower part of the subsoil and the 
substratum consist of 4- to 6-inch layers of fine and coarse gravel 
separated by layers of medium and coarse sand of equal or greater 
thickness, through which pebbles and cobbles are distributed. In 
some places the lower part of the subsoil is a layer of coarse sand 
more than 380 inches thick, the gravel and cobbly material not being 
reached above this depth. The sand and gravel particles are of vari- 
ous sizes and shapes and are of complex lithological composition, 
with quartz predominating. 

Areas of Hubbard sandy loam range from nearly level to undulat- 
ing, and in most places the surface is free of stone. 

All the land, with the exception of some wood lots of jack pine 
and oak and some small brushy areas, is under cultivation. There 
seems to be some uncertainty as to the character of the original 
vegetation on the land occupied by this soil. Much of it undoubtedly 
was covered solely by wild grasses, and probably on parts of it there 
were scattered oak trees and thickets of small brush. O. E. Garrison, 
a surveyor, in his explorations of the upper Mississippi River in 1880 
visited this section and in his report made the following statement 
with reference to this part of Hubbard County: 

The country along the north of one (Shell River), and west of the other 
(the Fishhook River) is radically different from the region to the south of 
Shell River. The characteristic tree is still the black pine, but there are also 
Many small bur oaks, with aspen, birch, and ironwood, with small prairies and 
openings. These openings have a character peculiar to themselves, As through- 
out the West, the prairie oak openings were considered choice locations by the 
early immigrants, so here the black pine openings with the small prairies are 
the choice places. . ; 

This peculiar tract of country commences near the west bank of Crow Wing 
River, where it runs south through Township 139, 140-33, and extends north- 
west to the range of hills dividing the head of Otter Tail or Red River from 
the Shell. The Shell River forming its southern boundary, it extends to a line 
of hills bearing N. 80° W., and crossing the 10th standard parallel to the north 
of Fishhook Lake. 

In some places where the land was originally prairie there has 
been encroachment of jack pine and oak. There are two extensive 
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areas of this soil, one to the south and west of Park Rapids, the other 
to the south and east of Hubbard. They are separated from 
each other by Fishhook River and a bordering rolling belt of Todd 
sandy loam and Menahga loamy sand, ranging from 1 to 2 miles in 
width. 

Formerly a large part of Hubbard sandy loam was devoted to 
small grains, especially to spring wheat, but during the last 15 years 
farming has become more diversified and small grains have given 
way largely to corn, potatoes, and tame-hay crops, with none of the 
small grains except oats occupying a large acreage. Most of the 
farms on this soil are of the dairy class. Some of the farms are held 
by absentee owners and are rented to neighboring farmers who de- 
vote a large acreage of the rented land to small grains as cash crops. 

On account of its sandy character, Hubbard sandy loam warms up 
and dries out rapidly and is one of the first soils to be worked. Its 
chief drawback is the low moisture-retaining capacity of the lower 
part of the subsoil. When the soil is well supplied with moisture, as 
is generally the case in the spring, the early-planted crops have a fine 
start if the weather is warm. Usually favorable growing conditions 
continue up to the middle of June. Then if there is a shortage of 
rain the plants soon begin to suffer, and if the drought is prolonged 
there may be crop failure. Small grains and early-maturing varieties 
of corn generally are better adapted to this soil and bring more profit- 
able returns than clover or alfalfa. Much difficulty is experienced 
at times in being able to maintain a satisfactory stand of red clover 
and alfalfa. Once a catch is obtained, however, it is easier to main- 
tain a stand of alfalfa than of sweetclover. These crops, however, 
seldom are able to make large yields on account of the insufficient 
quantity of rain received and the limited amount held in reserve in 
the soil. Potatoes, in seasons of ample and well-distributed rain- 
fall, yield from 90 to 150 bushels an acre. 

The extent to which dairying may be engaged in depends on how 
economically feeds can be produced. Often the pasturage is poor 
during midsummer and early fall, owing to insufficient rainfall, mak- 
ing it necessary to feed the green corn, which may cause a scarcity of 
winter feed, this, in turn, compelling the farmer to purchase feed or 
to reduce the size of his herd. 

Many farmers who farm their own land follow some systematic 

rotation of crops. This includes a cultivated crop of corn or potatoes 
usually followed by two crops of small grain, to the second of which 
is seeded red clover or a mixture of red clover and timothy, the hay 
crop being allowed to remain for 2 or more years. If the rainfall 
is ample two cuttings of hay are taken each year, or the first crop 
is removed as hay and the second allowed to mature seed. 
_ Hubbard loamy sand.—Hubbard loamy sand is a soil of minor 
importance. It occurs in close proximity to Hubbard sandy loam, in 
general being situated near the streams and drainageways which pass 
through the sandy loam, and in other small areas which are several 
feet higher than the surrounding land. 

The surface soil of Hubbard loamy sand is similar in color and 
general appearance to that of Hubbard sandy loam. The most out- 
standing differences between the two soils lie in the coarser textured 
loamy sand surface layer and less pronounced development of the 
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reddish-brown layer of the upper part of the subsoil of Hubbard 
loamy sand. The lower part of the subsoil and the substratum of 
Hubbard loamy sand are similar to the corresponding layers of 
Hubbard sandy loam, but in general they contain greater quantities 
of medium and coarse sand and less gravel. Stone is nearly every- 
where absent from the surface. This soil has more prominent sur- 
face relief than Hubbard sandy loam, and much of it lies near the 
streams and drainageways. 

Hubbard loamy sand is farmed like Hubbard sandy loam, and on 
few farms is it the only soil. Crop yields average somewhat lower 
on this soil than on Hubbard sandy loam. 

Dorset sandy loam.—Dorset sandy loam lies north of the large 
area of Hubbard sandy loam in Hubbard Township, in an irregular 
block including about 25 square miles in the southern part of Hen- 
rietta and the northern part of Hubbard Townships. It is the only 
soil with a dark-colored surface soil that has developed on the sandy 
moraine in the southern part of the county. In most respects it is 
similar to Hubbard sandy loam, differing i om that soil principally 
in having many cobbles and rounded stones on and below the surface 
and in having rolling surface relief. 

The 6- to 10-inch surface soil of Dorset sandy loam consists of 
dark grayish-brown loose sandy loam which contains much organic 
matter, and when the material is moist it is black, in this respect 
resembling the Hubbard soils. The layer beneath this, which con- 
stitutes the upper part of the subsoil, averages about 10 inches in 
thickness and consists of coherent coarse sandy loam containing 
many pebbles and small cobbles. The material in the lower part of 
the subsoil is unconsolidated fine and coarse material, through which 
are distributed many cobbles. Although large boulders are not pres- 
ent on the surface in great numbers, there is in most places an abun- 
dance of large and small cobbles. The surface relief ranges from 
strongly undulating to rolling. 

Where the land was covered with timber the original forest con- 
sisted of jack pine mixed with oak, aspen, and birch, probably a 
recent encroachment of trees onto the prairie lands. 

A large part of Dorset sandy loam is under cultivation, and crop 
yields are equal to or even better than those obtained on Hubbard 
sandy loam, because of the somewhat heavier textured surface soil 
and upper subsoil layers of the Dorset soil. The crops grown are 
the same as those produced on the Hubbard soils. Many farmers 
rotate their crops, a common plan being one in which small grain, 
usually oats, is seeded with red clover or with clover and timothy. 
For 2 years hay is cut, or in favorable seasons clover seed may be 
harvested, then the land is manured, plowed in the fall, and planted 
to corn or potatoes the following spring. 

Nymore loamy sand.—Nymore loamy sand and Nymore sandy 
loam have developed on the sandy outwash plain in the southern 
part of the county and are closely associated with the Menahga and 
Hubbard soils. Their surface layers are moderately dark but much 
lighter than those of the Hubbard soils. They are transitional, both 
in soil features and in geographic position, between the Menahga 
and Hubbard soils. 

Nymore loamy sand has a shallow covering of pine needles and 
leaf mold, underlain by a 10-inch layer of dark grayish-brown 
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loamy sand which appears much darker when wet. In the upper 
part of this layer light-colored quartz grains are prominent. ‘The 
surface soil has no granular structure, and it is only moderately 
coherent when wet. There is no abrupt change in color or in tex- 
ture between the surface layer and the upper part of the subsoil, 
which consists of a more or less light grayish-brown moderately co- 
herent loamy medium and coarse sand, in some places having a 
reddish-brown shade. When the subsoil material is moist it is 
slightly sticky and plastic. The lower part of the subsoil consists 
of loose sand containing different quantities of fine gravel, coarse 
gravel, and small pebbles, and the color ranges from yellowish brown 
to grayish yellow which becomes more gray with depth. 

he surface relief ranges from nearly level to gently rolling. 
Owing to the low water-holding capacity of the soil material in the 
subsoil and substratum, the Jand is very droughty. This soil type 
is practically free of stone. 

The native vegetation consisted of jack pine and a scattered 
growth of Norway pine, together with some aspen, birch, and oak. 

Owing to its small extent and its occurrence in scattered small 
areas, very few farms are located entirely on this soil. It is farmed 
like the other sandy soils, and rye, oats, corn, and potatoes are the 
main crops. 

Nymore sandy loam.—Nymore sandy loam resembles Nymore 
loamy sand in all soil characteristics except that there is more clay 
in the upper part of the subsoil, which increases its water-holding 
capacity and makes this soil somewhat more productive. In geo- 
graphic association, surface relief, and presence of surface stone, 
this soil resembles Nymore loamy sand. It is unimportant because 
of its small extent. 

Todd sandy loam.—Todd sandy loam covers 5 percent of the total 
area of the county and occurs on the sandy,outwash plains in the 
southern and southeastern parts. 

Covering the topsoil is a thin layer of undecomposed pine needles 
and other dry organic litter. The 6- to 12-inch surface soil consists 
of brownish-gray loose mellow loamy medium sand and coarse sand, 
the upper inch of which is dark colored as a result of the admixture 
of some decayed organic matter with the mineral soil. In general 
the surface soil is free of pebbles and coarse gravel, but on the knolls, 
hills, and ridges that make up part of this soil, there is some admix- 
ture of these materials with cobbles and small stones. 

Beneath the surface soil is a compact layer, ranging from 10 to 18 
inches in thickness, of light reddish-brown loamy sand or sandy 
loam, filled with pebbles and some coarse gravel. In some places this 
layer is heavily stained with iron compounds, and bands and small 
pockets of cemented sand comprise much of the soil material. When 
dry, the material becomes very hard, resembling a hardpan, and the 
individual sand grains are firmly cemented together. When moist, 
however, the cementation is not apparent, but the material is sticky 
and plastic and can be molded readily when worked with the hand. 
The lower part of the subsoil is composed of alternate layers of 
stratified sand, fine and coarse gravel, and a few cobbles and small 
boulders. In many places the subsoil is as gravelly as the subsoil 
of Hubbard sandy loam, and in other places it is as free of gravel 
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as that of typical Menahga loamy sand. Jn many profiles narrow 
bands of iron-cemented material appear in the subsoil. 

The principal variation from the typical soil occurs in the north- 
ern part of Badoura Township and the southern part of White Oak 
Township, where an area of about 30 square miles of nearly level 
land has a topsoil averaging only 6 inches in thickness and has an 
upper subsoil layer of indurated material about 10 inches thick, at 
the bottom of which are pebbles and small stones concentrated in a 
uniform horizontal 2- to 3-inch layer. Other variations in texture 
occur in the surface soils, ranging from loamy sand to heavy sandy 
loam. In the deeper part of the subsoil the principal variation is 
the absence of stratified layers of gravel and pebbles, there being 
no systematic arrangement of the coarser material. 

Todd sandy loam is generally free of boulders, although they are 
present in a few scattered tracts. In few places are they present in 
sufficient numbers to interfere seriously with cultivation. 

The land is well drained, as the surface relief ranges from level 
to rolling. In several places, as in parts of Nevis and White Oak 
Townships, the surface relief is sharply rolling, and in parts of 
Badoura and White Oak Townships it is nearly level. 

This is an important agricultural soil of the sandy plains. Its 
general freedom from stones and the ease with which it is cleared, 
together with its favorable location with respect to markets, are 
responsible for the large proportion of it under cultivation. It 
readily absorbs the rain, very little being lost through surface run- 
off. The heavier textured subsurface soil, which has a higher water- 
retaining capacity than the surface soil or the subsoil, makes this 
soil less droughty than Menahga loamy sand. It, however, cannot 
withstand a prolonged period of drought. 

After several years of cropping, the surface soil becomes darker 
and resembles the surface soil of Nymore sandy loam which has 
a dark-gray topsoil. Crops on Todd sandy loam, in general, do not 
thrive so well as those on the darker Hubbard sandy loam, on 
account of the smaller content of fine material mixed with the coarser 
sand particles of the upper part of the subsoil, thereby lowering the 
water-holding capacity. 

Corn, potatoes, oats, winter rye, barley, buckwheat, and spring 
wheat are the principal crops grown on this soil. The common 
hay crops are red clover mixed with timothy, alfalfa, and sweet- 
clover. Many farmers follow some rotation of crops, such as a 
5-year rotation, including corn or potatoes, followed by two crops 
of small grain, the second seeded with a mixture of timothy and 
red clover, which is harvested for hay or clover seed during the 
last 2 years. ; 

Alfalfa and sweetclover have been tried with varying degrees of 
success. In general, less difficulty is had in obtaining a stand of 
alfalfa than of sweetclover. 

The sandy and gravelly character of the subsoil and the rapidity 
with which the land deteriorates under improper management are 
detrimental features of Todd sandy loam. 

Todd sandy loam, rolling phase.—A number of areas of Todd 
sandy loam are marked by rolling rather than nearly level or 
undulating surface relief. These areas are indicated on the soil 
map as a rolling phase. The soil of such areas is similar to that 
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of typical Todd sandy loam, except that it is a little less loamy in 
the surface soil and in general contains more gravel and cobbles 
throughout. The rolling land is somewhat less desirable for agri- 
culture than the typical soil. 

Menahga loamy sand.—Menahga loamy sand occupies 8.8 percent 
of the total area of Hubbard County and is the most extensive sandy 
soil. The largest bodies occur in the southeastern, northwestern, 
and northeastern parts, with smaller areas in the central part. The 
surface soil is covered with litter consisting of pine needles and 
partly decayed leaves of scrub hardwoods and various shrubs, except 
in places where recent fires have burned it off. Beneath this litter 
the 1-inch surface layer consists of dark-gray loamy sand containing 
a small quantity of decomposed organic matter, which in turn ‘grades 
into a 38-inch layer of light-gray structureless loamy sand. Below 
this is another layer, ranging from 10 to 14 inches in thickness, of 
dark yellowish-brown structureless sand grading into structureless 
brownish-gray loamy somewhat coarser sand. The material in this 
layer, in general, is slightly coherent and has a distinctly red hue 
which is more intensified when the soil is moist. 

In places the material is slightly sticky and plastic when moist. 
Some variations in the texture and structure of the material in this 
layer occur from place to place. In many places small pebbles and 
coarse and fine gravel are mixed with the finer sands, but in few 
places do they constitute the greater part of the material. In some 
places narrow layers of stratified coarse sand and gravel compose a 
part of it. Although the red hue of this layer is characteristic, in 
many places it is entirely absent, and it is with some difficulty that 
the lines dividing the various soil layers can be distinguished. The 
lower part of the subsoil consists of medium sand and coarse sand, 
grayer in color than the soil material above it and entirely free of 
the finer sand particles occurring in many places in the upper part 
of the subsoil, except where this soil lies in close proximity to the 
heavier soils. Narrow bands of iron-cemented sand from one-fourth 
inch to 144 inches thick are present throughout the subsoil, in some 
places being so close together so as to make this part of the soil very 
sticky when moist. With increased depth, the soil material becomes 
grayer and coarser, pebbles are more abundant, and the soil becomes 
himy. No stones occur at the surface or below, although in some 
places where the surface relief is more prominent, coarser sand, 
gravel, and here and there small cobbles are abundant throughout 
the soil profile. 

Areas of Menahga loamy sand range from level to gently rolling. 
Bodies lying near the streams, drainageways, and lakes are, in gen- 
eral, more rolling. 

Only a small part of this soil is under cultivation, and many tracts 
have been abandoned as farm land and now support a scattered 
growth of small jack pine and brush. Originally Menahga loamy 
sand was covered with thick stands of jack pine and Norway pine, but 
most of the merchantable timber has been cut, and over most of the 
land there remains a scattered growth of jack pine or, where the 
land has been burned over repeatedly, a thin stand of oak brush. 

Dairying is the prevalent type of farming on this soil. The 
farms are small. Potatoes, corn, winter rye, and oats are the crops 
most commonly grown. The common hay crops are red clover or red 
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clover mixed with timothy. Some systematic form of crop rotation is 
followed by most farmers. The most common rotation is corn or 
potatoes, followed by oats which are sown with red clover alone or a 
mixture of red clover and timothy. If a catch is obtained, the land 
is left in meadow for 2 or more years. 

Menahga loamy sand is one of the poorer farming soils, as it is 
very droughty, naturally very poor in nitrogen, and, where cultivated 
fields are exposed to the sweep of the winds, the surface soils drift 
readily in the spring, causing damage to growing crops. 

Cass Lake fine sand.—Cass Lake fine sand is a soil of small extent 
occurring in the northeastern part of the county in association with 
Menahga loamy sand. The topsoil, which lies beneath a very thin 
layer of pine needles and leaf mold, is structureless loamy fine sand 
ranging in thickness from 1 to 3 inches. The uppermost part of this 
layer, m general, is light-gray loamy fine sand, and the lower part 
is yellowish-gray fine sand. This material overlies a loose loamy 
medium sand or fine sand layer, ranging from 6 to 10 inches in 
thickness. The color ranges from grayish yellow to grayish brown 
with, in some places, a slight red shade. This layer, in turn, grades 
into yellowish-gray sand. In many places the gray color is mottled 
with brown, and with increasing depth the soil material becomes 
more gray and coarser. Thin bands of sand, cemented with iron 
compounds, lying more or less horizontal, generally occur below a 
depth of 2 feet. 

The surface relief ranges from undulating to gently rolling. In 
some places, as on narrow ridges and rounded knolls, this soil forms 
islands in peat bogs or within the heavier mineral soil areas. This 
soil is practically free of stone at and below the surface. Originally 
the land was occupied almost exclusively by jack and Norway pines, 
but the areas now in forest support only a fair stand of jack pine 
and some scattered Norway pines, together with considerable oak 
brush on areas that have been burned over repeatedly. 

Only a small proportion of Cass Lake fine sand is under cultiva- 
tion. The crops grown and the farming practices are the same as 
those on the other sandy soils. The soil is very droughty and poor 
in nitrogen, and yields are low. The land is probably better adapted 
to alfalfa than to any other crop. For this crop, as well as for 
sweetclover, liming may be necessary in some places, although not 
generally. 

Kinghurst loamy sand.—Kinghurst loamy sand is not extensive. 
It is distributed over the county in comparatively small bodies within 
areas of Menahga loamy sand or adjacent to them. It is similar to 
Menahga loamy sand in all characteristics, except that boulders are 
scattered on the surface and through the soil. Boulder clay is gener- 
ally within a few feet of the surface, and in areas where it lies 
closest the soil is most. productive. 

Most of this soil is characterized by a surface relief which ranges 
from undulating to gently rolling. 

Kinghurst loamy sand is so similar to Menahga loamy sand that 
the statements regarding the agricultural practices in use on the 
latter apply also to this soil. Few if any farms are located entirely 
on Kinghurst loamy sand. 
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These soils are most extensive south of the central ridge, although 
they occur in scattered areas elsewhere. They are sandy soils like 
those of the third group, but they have developed from glacial 
material, chiefly sandy, but consisting of sand, gravel, cobbles, 
boulders, and, in places, heavier till complexly mixed. The surface 
relief ranges from rolling to hilly, and in many places it is choppy 
or pitted. Unlike the soils of the third group, these soils have 
stones on and below the surface, which in some places are so nu- 
merous that they prevent the use of the land for farming. Some 
of the lakes are surrounded by the soils of this group, and a large 
proportion of the land bordering the lakes is used for summer home 
sites and resorts. These soils are agriculturally unimportant because 
of their droughty character, stoniness, and rough surface relief. 

Marguette sandy loam.—Marquette sandy loam occupies the 
rougher part of the sandy rolling belt of land south of the central 
ridge. The surface relief ranges from gently rolling to very hilly. 
Boulders and stones of all sizes are scattered abundantly over the 
surface but are more numerous on the hilltops and slopes of the 
rougher areas. In many places they are so numerous as to prevent 
cultivation of the land. 

In virgin areas, a thin layer of pine needles, hardwood leaves, 
and shrub leaves covers the surface soil which consists of dark-gray 
loose structureless sandy loam, 1 or 2 inches thick. This material 
merges into a 6-inch layer of grayish-yellow loose sandy loam 
which is practically devoid of organic matter. Beneath this is a 
coherent layer of reddish-brown gravelly sandy loam, ranging from 8 
to 16 inches in thickness, in which much coarse gravel is embedded. 
This layer is sharply distinguished from the one above and the one 
below by its compactness and reddish-brown color. When the soil 
material is moist it is somewhat plastic and sticky, and when it 
is dry the mass is distinctly hard. In most places this layer is heav- 
ily stained with iron compounds, the various shades of red being 
blended with grays and yellows, giving it a variegated appearance. 
The lower part of the subsoil consists of loose coarse sand and 
gravel of various stone colors and of complex lithological composi- 
tion, of which granitic pebbles constitute a large proportion. In 
some places the surface soil is gravelly and cobbly and the reddish- 
brown layer extends to a depth of 30 inches below the surface. In 
many places the lower part of the subsoil consists of stratified lay- 
ers of sand and gravel, in general free of large stones. 

The principal forest growth is jack pine with some Norway pine, 
together with poplar, birch, and other hardwoods. Only small areas 
on the more level parts have been brought into cultivation. 

Where this soil is cultivated, farming methods are similar to those 
practiced on Todd sandy loam, but more difficulty in cultivation is 
experienced, because of the presence of stones on the surface. The 
soul has a low water-holding capacity, and it is very droughty. 

Marquette loamy sand.—Marquette loamy sand is not extensive. 
It occurs chiefly in the central part of the county, in association with 
Rockwood sandy loam, hilly phase. 

Beneath a shallow layer of leaf mold, the surface soil of Marquette 
loamy sand consists of an 8-inch layer of structureless loose gravelly 


26 BUREAU OF CHEMISTRY AND SOILS, 1930 


loamy sand, the upper one-half inch of which is black and high in 
organic matter. Below this the material consists of cobbly gravelly 
coarse sand which extends to considerable depths. In most places 
there is very little difference in texture and color between the surface 
soil and subsoil, except the dark coloration at the immediate surface. 
In some places the upper part of the subsoil is reddish brown, being 
stained with iron compounds. 

In surface relief, Marquette loamy sand is hilly and rough. Many 
boulders occur on and below the surface. This soil is droughty and 
of little agricultural value, and very little of the land is under culti- 
vation. Much of it is forested with a second growth of scattered jack 
pine and Norway pine and a stunted erowth of aspen, oak, and birch. 
Parts of it have been burned over repeatedly, and on these there is a 
thick stand of oak brush and small poplar. 

Rockwood loamy sand.—Rockwood loamy sand occupies 5.8 per- 
cent of the total area of Hubbard County and is widely distributed 
in the townships north and south of the central ridge, where it in 
places lies between the sandy plains soils and Rockwood loam and 
Rockwood sandy loam. It occurs both as smooth areas and as ridges 
which form islands within the undulating areas of the heavier Rock- 
wood loam and Rockwood sandy loam, and on slopes below these soils. 

Rockwood loamy sand is covered with a 1- or 2-inch layer of pine 
needles and Jeaf mold. Beneath this the soil consists of a 24- to 40- 
inch layer of loose loamy sand containing some fine gravel, coarse 
gravel, pebbles, and small stones. The color of the mass is light gray- 
ish yellow stained in some places with rust-brown iron compounds. 
Throughout this layer are narrow bands of reddish-brown iron- 
cemented material. The bands are not distributed in definite arrange- 
ment as to position or as to depth below the surface but occur irregu- 
larly in the subsoil below a depth of 2 feet. Below depths ranging 
from 3 to 5 feet the soil material is variable in texture, and there 
are clay, silt, and sand pockets, like those in the typical subsoil of 
the heavier Rockwood soils. In most places there are boulders at 
and below the surface. In some places they are very numerous and 
prevent the land from being used for crops. 

Rockwood loamy sand resembles Kinghurst loamy sand, but the 
coating of sand over the heavier boulder clay is, in general, shallower. 

The native vegetation is largely jack pine, aspen, and oak, with the 
pine predominating. Only a small proportion of Rockwood loamy 
sand is under cultivation. Where the coating of sand is deep the 
soil is droughty. 

Arago loamy sand.—Arago loamy sand is most extensively devel- 
oped among the lakes in the central part of the county. Smaller 
areas are in various other townships, most of them in association with 
the other sandy soils. 

The topsoil is covered with a thin layer of pine needles and other 
forest debris, the lower part of which has undergone decomposition 
and has imparted to the upper part of the topsoil a dark color. 
The 8- to 10-inch surface soil consists of light brownish-gray or 
grayish-brown loose loamy medium sand and coarse sand. The 
upper subsoil layer, which is about 10 inches thick, is a brown or 
light reddish-brown slightly coherent layer of coarse sand, pebbles, 
and cobbles, which gradually passes into a loose complex mixture 
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of sand, gravel, pebbles, cobbles, and boulders, most of which are 
gray, in places highly stained with iron compounds. In most 
places boulders on and below the surface are not numerous, but 
where the soil occurs in areas of sharper relief surface boulders 
are so numerous as to prevent the use of the land for crop produc- 
tion. The subsoil ordinarily contains an abundance of coarse gravel 
and cobbles, although in some places cobbles as well as boulders 
are absent, and the material.consists of assorted coarser sands much 
like those in the subsoil of Menahga loamy sand. 

In most areas of Arago loamy sand, the surface relief is pro- 
nounced, in some places being rough and hilly, and in many places 
it is choppy or pitted. These features, together with the droughti- 
ness of the soil, lower its agricultural value. Most of the small 
areas under cultivation are on the smoother tracts and are connected 
with summer resorts. 

Jack pine and Norway pine characterized the original forest 
cover, but practically all the trees of merchantable size have been 
cut, and the present cover consists of a second growth of jack pine, 
Norway pine, and mixed hardwoods, such as aspen, oak, birch, 
and pin cherry. 

POORLY DRAINED SOILS 


The poorly drained mineral and organic soils include wet mineral 
soils in depressions and around lakes, peat, muck, and deposits of 
alluvium along some of the streams and drainageways. The de- 
pressions in both the glacial till plains and sandy plains may contain 
either peat soils or mineral soils, although in most places peat oc- 
curs where the basins have well-defined escarpments and no out- 
lets. The poorly drained mineral soils, on the other hand, occupy 
level or flat areas, are not so depressed as the peat areas, and most 
of them have some natural drainage outlet. Peat occurs along most 
of the streams and natural drainageways, but in some places the 
soil material is of variable textural composition, and some of it is 
flooded at various times of the year. 

These poorly drained soils occupy 14.9 percent of the total area 
of the county, and they occur in every township, the widest distribu- 
tion being among the heavier soils in the northern three tiers of town- 
ships. The poorly drained mineral soils are limited to three soil 
types, Sebeka loamy sand, Newton loamy sand, and Bluffton loam; 
the mixed stream deposits are recognized as alluvial soils, undif- 
ferentiated; and the organic soils are peat, peat, shallow phase, and 
muck. Beach sand, which includes the sandy lands along the lake 
shores, is placed in this group because of its small extent. 

Sebeka loamy sand.—Sebeka loamy sand is a soil of small extent 
occurring in flat or slightly depressed poorly drained areas, most 
of which are intermediate in elevation between such higher better 
drained soils as the Menahga, Kinghurst, and Todd soils, and the 
more depressed areas of peat. Smaller bodies occupy enclosed basins 
without natural outlet and, more commonly, marginal strips adjacent 
to peat bogs or peat-bordered drainageways. ‘The most extensive 
area is in the southeastern part of Badoura Township, where it 
occupies most of the land surrounding the large peat. bog. 

Sebeka loamy sand has a 1-inch covering of organic litter which is 
underlain by a 3-inch layer of grayish-brown loose loamy fine sand 
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or medium sand, the upper inch of which is darker because of some 
admixture of organic matter from the overlying leaf mold. Beneath 
this the soil consists of a somewhat compact layer of grayish-brown 
loamy sand, ranging from 4 to 8 inches in thickness, stained with 
dark brown, orange, and yellow. In some places the sand grains 
are slightly cemented together and, on drying, form a somewhat 
indurated mass. The subsoil consists of highly stained sands of 
various sizes. The stainings of orange, iron, and rust-brown stand 
out in marked contrast to the lighter colored sands which form the 
greater part of the material. With increased depth the stainings of 
orange and bright lemon yellow predominate over the darker rust- 
brown stains of the soil layer immediately above, and with still 
greater depth the color becomes more gray and in many places has a 
blue shade. In some places the subsoil contains thin layers of 
cemented iron-bearing slaglike material. 

Most areas of this soil are free of stone on and below the surface, 
except in places where the land is in close proximity to the Rockwood 
and Kinghurst soils. The soil has developed under conditions of 
poor natural drainage, the water table in most places being less than 
4 feet below the surface. 

The most characteristic native vegetation is swamp birch, willow, 
alder, and aspen, and thin stands of oak and jack pine occupy some 
of the land. 

Only a very small acreage, most of which is on the better drained 
areas, is cultivated. Some of the land supports a good stand of 
wild grasses and is used for pasturage and wild hay. Some of the 
meadows are composed of tame grasses and alsike clover. 

Newton loamy sand.—Newton loamy sand is a dark-colored, poorly 
drained sandy soil which occupies the wet depressions within the 
areas of Hubbard and Dorset soils in the southern part of the 
county. The surface soil, to a depth ranging from 6 to 15 inches, 
is very dark gray or black mucky sandy loam or loamy sand. The 
subsoil material is gray loose sand stained and splotched with 
brown, red, and orange. The water table is near the surface most 
of the time, and in wet seasons water stands on the surface. The 
land, where utilized, is used for pasturage and wild hay. 

Bluffton loam.—Bluffton loam is a minor soil which occurs in all 
parts of the county where the heavier soils predominate. It occupies 
poorly drained depressions and sluggish drainageways, small en- 
closed basins, some with and some without natural outlets, the foot 
of slopes marginal to peat bogs, slightly elevated areas in these bogs, 
and, in some places, areas which originally were covered with a shal- 
low coating of peat but where fires have consumed the peat and 
exposed the mineral soil. 

This soil is characterized by a 2- or 3-inch layer of matted organic 
matter consisting of leaves and dead grass, much of which is well 
decayed. In areas where natural drainage is poorest, the surface 
soil 1s coated with a shallow layer of peat or muck. Beneath this 
is a very dark grayish-brown or almost black 3- to 5-inch layer of 
loam containing a rather large quantity of organic matter, in some 
places being rather mucky. The next lower layer, which ranges 
from 6 to 12 inches in thickness, is dark-gray sandy loam or sandy 
clay loam, in many places mottled with reddish-brown iron stains. 
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The lower part of the subsoil consists of gray heavier clay loam or 
sandy clay. This soil has wide variations in texture and color of the 
different soil layers. In some places the surface soil is grayish brown 
or grayish yellow and somewhat sandy, and in other places it is 
heavy clay loam. 

Boulders are present at and below the surface, generally in suffi- 
cient numbers to prevent the use of the land for cropping. Water 
frequently stands on the surface of the ground for a long time, pre- 
venting use of the land for crops other than wild hay, of which 
good yields are obtained from the areas naturally drier or provided 
with ditches. 

The native vegetation is chiefly alder, willow, aspen, ash, balsam 
fir, and black spruce. In places where the tree stand is not too 
dense, the growth of grass is luxuriant, and pasture is excellent. 

Alluvial soils, undifferentiated.—Alluvial soils, undifferentiated, 
include river-bottom soils formed from sediments deposited by 
streams that have overflowed their banks during flood periods. The 
areas mapped as alluvium include variable-textured soils ranging 
from heavy black silty clay loam to clean river-washed sand, with 
or without a shallow cover of peat or muck, and some areas of peat 
and muck. These undifferentiated materials occur along most of the 
streams and many of the drainageways, including Mississippi River 
throughout its entire distance in the county. Straight River in 
some places has an extensive flood plain, most of which is occupied 
by. andy alluvium overlain by a layer of peat from 6 to 80 inches 
thick. 

On the bottom lands, where the peat covering is not too thick, 
there is generally a dense growth of various hardwoods, together 
with an undergrowth of shrubs. Some of the land is used for pas- 
ture and hay meadows, and small parts of the better drained areas 
are cropped. 

Peat.—Peat is composed of plant remains that have accumulated in 
former lakes and ponds, along sluggish streams, and in permanently 
wet situations. It occurs in all parts of the county, both on the out- 
wash sand plains and on the glacial drift uplands. Most of the 
streams are bordered by it, and it surrounds many of the smaller 
shallow lakes. The depth of the peat ranges from 1 foot to more 
than 20 feet, but very little of it is less than 2 feet thick. Most of 
the timbered bogs are covered with a thick layer of sphagnum moss 
and heath shrubs, and they support a growth of spruce and tama- 
rack trees, together with some balsam fir and white cedar. Some 
are covered with sedges, wild grasses, swamp birch, alder, and wil- 
low. Most of the peat is brown or dark brown and disintegrated, 
and in many bogs there is much partly decayed woody material. 
Where the original vegetation was largely grasses, sedges, and 
mosses, the peat is brown, fibrous, and but little decayed. 

In their natural condition the peat soils are used mainly as wild 
meadows. With the exception of an occasional poor pasture, the 
are too wet to allow cultivation. Not more than one one-thousand 
of the total area of these soils had been drained and brought under 
cultivation at the time of the survey. The organic soils, with the 
possible exception of a few bogs, are of the high-lime type, naturally 
well provided with lime and available nitrogen. They are nearly 
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all so deficient in phosphate and potash that drainage alone does not 
insure satisfactory yields of farm or garden crops, and it is necessary 
to supply these nutrients in the form of either stable manure or 
commercial fertilizers. 

A serious handicap to the use of organic soils for sensitive crops, 
such as potatoes and corn, lies in their susceptibility to late and 
early frosts, which may occur in any of the summer months and 
which vary greatly in frequency from bog to bog. Grasses and 
clovers are practically immune to injury from such frosts and are the 
safest crops to grow on these soils, which are especially adapted for 
use as tame meadows and pastures. In still another respect the peat 
soils are at a disadvantage compared with ordinary or mineral soils. 
When dry they may easily be set on fire accidentally, as from a 
dropped cigarette, the exhaust of a tractor, or some similar cause. 
When once started peat fires are very difficult to extinguish. Many 
of the bogs, after being provided with drainage sufficient for ordi- 
nary seasons, are susceptible to occasional flooding by exceptionally 
heavy rains, with consequent ruin of small grains and cultivated 
crops.” 

Peat, shallow phase.—-Areas of peat in which the deposit is less 
than 2 feet thick are mapped as peat, shallow phase. This shallow 
peat is not extensive. It occurs along some of the natural drainage- 
ways and in some of the smaller depressions. 

Muck.—Although in Minnesota all the organic soils are commonly 
called peat, in the mapping of the soils of Hubbard County the black, 
more decomposed, form is mapped as muck. Much of this material 
contains more mineral matter than peat, which has been washed in or 
blown in on the bog and become mixed with the plant remains. The 
muck deposits range in thickness from 6 inches to 2 feet, and this 
material occurs only in some of the small depressions and along some 
of the streams, occupying a very small proportion of the land in the 
county. Most of the areas support a thick growth of alder, willow, 
and swamp birch, and in some places a dense hardwood growth with 
a thick stand of underbrush. Some of the treeless areas are used as 
wild meadows. The methods of handling muck and its handicaps are 
similar to those of the less decomposed or undecomposed material 
mapped as peat. 

Beach sand.—Beach sand occurs along the shores of most of the 
larger lakes and some of the shallow ones that have been artificially 
drained or have naturally dried. Adjacent to some of the lake bot- 
toms of former lakes, beach sand extends back from the original 
shore line to various distances inland. 

The texture of the surface soil and subsoil is extremely variable 
from place to place and even within short distances within each tract. 
The surface soil, in general, is loose gray coarse sand, in many places 
gravelly; cobbly, and even stony. Here and there boulders lie on 
the surface, some being partly or wholly embedded in the soil. In 
some places, the soil below the coating of sand is heavier, and in 
others a shallow covering of peat overlies the sandy surface soil. In 
many areas, where the soil lies practically on the same level as the 
water in an adjacent lake, a layer of peat or muck covers the sand. 


2 More detailed information regarding the management of peat soils may be obtained 
ion ua Division of Soils, University of Minnesota Agricultural Experiment Station, St. 
aul, Minn, 
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Surface drainage is poor, the water table in most places is high, 
and some of the land is subject to flooding in years of heavy precipi- 
tation. This sand is unimportant agriculturally, and none of it is 
under cultivation. 


SOILS AND THEIR INTERPRETATION 


Hubbard County lies in the glacial plains region of the United 
States, and the soils have developed on glacial drift of late Wis- 
consin age. They have developed under a forest cover of pines or 
mixed pines and hardwoods, except some which have formed under 
a grassland vegetation on the sand and gravel outwash plains and 
the sandy moraine in the southern part of the county. The latter 
comprises only about 6 percent of the total area. 

The soils may be divided into two classes, the first including the 
well-drained upland soils which have the characteristics of soils 
developed under subhumid conditions and a cover of mixed conif- 
erous and deciduous trees. These are Podzol soils. The soils of 
the second group have characteristics of soils developed under con- 
ditions of moderate precipitation, higher surface evaporation, and 
grassland vegetation. These are Prairie soils. The first group is the 
more extensive, as it includes all the soils formed on the heavier 
glacial drift deposits and most of those developed on the sand and 
gravel outwash plain and the sandy moraine. 

The parent material from which the soils have developed consists 
of glacial material which was deposited at the time of the retreat 
of an ice invasion into Minnesota from the northwest, when the mov- 
ing ice ground up crystalline rocks, limestones, and shales and on 
melting laid down a mantle of till formed from these rocks. Most 
of the glacial drift in Hubbard County is stony unassorted till which . 
consists, for the most part, of rather coarse textured material. Its 
upper layers are low in carbonate, as they have been leached to an 
average depth of 45 or more inches—to greater depths in the soils 
of the sand plain. Besides the deposits of ice-laid till there is an 
extensive outwash sand and gravel plain and a less extensive stony 
sandy moraine, on both of which several soil types have been formed. 

The well-developed and dominant soil of the county formed on the 
glacial till plain is Rockwood sandy loam which in its undisturbed 
condition has the following profile characteristics: 

Ao. From 0 to 2 inches, partly decayed forest litter and well-decomposed leaf - 
mold, mostly from deciduous trees. 

A:. From 2 to 284 inches, very dark brown or black mellow fine sandy loam 
containing a fair quantity of organic matter. 

A; From 2% to 11 inches, ash-gray or pale grayish-brown fine sandy loam, 
in some places mottled with rust-brown stainings. The material has a 
faint laminar structure, is very friable when dry but somewhat co- 
hesive when moist. The material in this layer is acid in reaction. 

B:. From 11 to 20 inches, somewhat cemented sandy clay loam. The material 
is generally stained with iron compounds, giving part of the horizon a 
dull reddish-brown color. When dry the structural elements composing 
the soil material break into angular fragments about three-quarters of 
an inch in diameter. In most places, some coarse sand, gravel, and 
small pebbles of quartz and igneous rocks make up a considerable pro- 
portion of the material in this horizon. It is acid in reaction. 

Bs. From 20 to 28 inches, heavy sandy loam or sandy clay, containing pockets 
of loamy sand or sandy clay loam. The texture of this horizon varies 
more than that in the layers above. The material is variable in color, 
being stained with gray, yellow, rust brown, and orange. It is acid. 
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C. From 28 inches +, gray or brownish-gray sandy clay or clay loam. Scattered 
pockets of sand and sandy loam make up a variable-textured mass. 
Pebbles and some boulders occur throughout the profile. In general 
the soil is acid at this depth but changes to an alkaline condition at a 
depth of about 60 inches. 

The mature soil of the second class—the Prairie soil—is represented 
by Hubbard sandy loam which is developed on the smooth gravel 
outwash plain in the southern part of the county. The following is 
a description of the general profile: 

A. From 0 to 7 inches, very dark grayish-brown sandy loam, the upper inch of 
which is filled with grass roots and much decayed organic material. 
The soil is somewhat granular and slightly coherent when dry. On 
becoming wet, however, it is coherent and somewhat sticky. 

B. From 7 to 19 inches, grayish-brown, tinged with red, heavy sandy loam. 
When wet the red shade is more pronounced, and the horizon is readily 
distinguished from the one above or below. Coarse sand constitutes a 
large part of the material which, when wet, is sticky, and on drying, 
becomes very hard and is difficult to loosen with a spade or pick. It 
is known locally as “hardpan”, the sand grains being firmly cemented 
together by the colloidal material of the clay fraction. 

C. From 29 inches +, light grayish-yellow loose sand and gravel either mixed 
together without any segregation of the various-sized particles or as- 
sorted and arranged into well-defined layers of varying thickness. 
The soil profile is in general free of stones, but here and there many 
small cobbles occur. The soil is acid te a depth of 3 feet, and in most 
places carbonates are not reached above a depth of 50 inches from the 
surface. 

Associated with Rockwood sandy loam are Rockwood loam, Rock- 
wood sandy loam, hilly phase, Rockwood loamy sand, Nebish Icam, 
and Beltrami silt loam. All except Rockwood loamy sand have 
well-developed profiles similar to the one described for Rockwood 
sandy loam. Rockwood loamy sand, which is a transitional soil 
lying between the heavier textured drift soils and the lighter tex- 
tured soils of the sand plain, has a coating of sand, of variable 
thickness, overlying the unmodified glacial drift material. The 
principal point of difference between Nebish loam and Beltrami 
silt loam on the one hand and the Rockwood soils on the other is in 
the depth to which carbonates have been leached. In Nebish loam 
and Beltrami silt loam carbonates are, in general, present just below 
the B horizon, and they remain constant with increased depth. 
Beltrami silt loam is developed from lake-laid material which is 
comparatively free of coarse sand and gravel and is composed of 
very fine sand and silt, together with some clay. Rockwood sandy 
loam, hilly phase, has less distinctive profile characteristics than 
Rockwood sandy loam because of the rough surface relief of the 
material from which this soil has developed. 

In the soils developed from parent material of sand and gravel, 
as the sandy moraines and the sand and gravel outwash plains, most 
of which is covered with a forest vegetation, the profile character- 
istics are similar to those of the heavier soil types, although the 
different soil horizons are less clearly defined. In general, the gray 
podzolized layer and the darker heavier textured B horizon are 
readily distinguished in the Marquette, Todd, and Arago soils but 
only faintly so in the Cass Lake, Menahga, Kinghurst, and Nymore 
soils, 

The poorly drained soils, with the exception of peat and muck, 
occur within areas occupied by the heavier textured soils of the 


SOIL SURVEY OF HUBBARD COUNTY, MINNESOTA 33 


glacial till plain and within areas of the sand plains and moraines. 
Closely related to the Rockwood, Nebish, and Beltrami soils is their 
hydromorphie associate, Bluffton loam. This soil has developed 
under permanently wet conditions, is dark colored, and is, in places, 
covered by a thin layer of muck or peat. It occupies many of the 
depressions and receives the sediments from the wash of the sur- 
rounding adjacent higher land. In texture the soil ranges from 
loam to clay loam. 

Associated with the sand plain soils—Hubbard sandy loam, 
Menahga loamy sand, Cass Lake fine sand, Arago loamy sand, Todd 
sandy loam, and Marquette loamy sand—and occupying a position 
similar to that of Bluffton loam in the heavier soil types, are Sebeka 
loamy sand and Newton loamy sand. Both are poorly drained, the 
Newton ale wetter and darker colored in the surface soil than 
the Sebeka. ; 

Beach sand occupies bottoms of dried lakes and areas along lake 
shores, and it consists of variable-textured material. Undifferenti- 
ated alluvial soils, consisting of sediments deposited by flowing 
water, occupy flood plains along streams and have imperfect soil 
development, owing to poor drainage or recent deposition of parent 
material, 

Peat occurs in permanently wet situations and consists largely of 
vegetable matter in various stages of decomposition. It supports 
forest and grass vegetation. It has no development of a soil profile, 


© 


Authority for printing soil survey reports in this form is carried in 
the Appropriation Act for the Department of Agriculture for the 
fiscal year ending June 30, 1933 (47 U. S. Stat., p. 612), as follows: 


There shall be printed, as soon as the manuscript can be prepared with the 
necessary maps and illustrations to accompany it, a report on each soil area 
surveyed by the Bureau of Chemistry and Soils, Department of Agriculture, in 
the form of advance sheets bound in paper covers, of which not more than 250 
copies shall be for the use of each Senator from the State and not more than 
1,000 copies for the use of each Representative for the congressional district or 
districts in which a survey is made, the actual number to be determined on 
inquiry by the Secretary of Agriculture made to the aforesaid Senators and 
Representatives, and as many copies for the use of the Department of Agri- 
culture as in the judgment of the Secretary of Agriculture are deemed 
necessary. 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
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contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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follow, | a more detailed information as to the species in the type. 

. € forest may consist of several species of trees, but the species 
which makes the best use of the growing conditions is considered as 
being the key species. In some cases, two key species are indicated. 
If more than one species is shown in a type, they are listed in the order 
of their importance. If there are more than one species in a type, the 
one shown uppermost determines the color for the type on the map. 
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H=Hardwood Type: is a stand primarily composed of hard- 
woods, but it may contain small scattered clusters of conifers 
or scattered individual coniferous trees. 


Ha | Aspen predominant 
Paper birch predominant 


Oak predominant: includes white, red, jack, and burr oaks. 


CLEARWATER CO. 


Hardwood mixed: ash, hard maple, and elm in varying 


[nm | proportions with possibly basswood, aspen, white pine, white 
spruce, and balsam as associated species. 


[Tae] White spruce prominent in mixture with hardwoods. 


Balsam fir prominent in mixtture with hardwoods. 


B=Brwush Type: is a stand of stunted scrubby trees and shrubs, 
non-merchantable when mature. 


[on | Hazel predominant 
[oa | Upland alder predominant 
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Areas of mixed ies such as willow, pin or fire cherry, 
+ A sonia dogwood, service berry, etc., alone or with associated species, 
O=Open Wild Land Type: is am upland area lacking in tree 
growth. 
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Upland grass predominant 
Blueberry predominant 
Bracken predominant 
Sweetfern predominant 


When this class of cover occurs under a poor stocking of trees, the 
type of ground cover and its density is shown, but the capital ‘‘O’’ 
is omitted. A horizontal line separates the symbols representing the 
timber type and the ground cover. 


Slash: is not shown where there is standing timber or re- 
production on the area. It applies to recently clear-cut 
areas only. 
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Burn: denotes an area burned over so recently that no green 
cover type has yet taken possession of it, 


Lake beach: mud flats, sandy, gravelly, stony, or rock lake- 

bordering strips or areas which are devoid of vegetation and 

subject to wave action and ice shove. May have very sparse 

annual weedy or grassy growth. 

Barren: rock outcrop, sand,, artificial fills, dumps, refuse, 
etc,, the character of which prohibits the growth of vegeta- 

tion. 


LOWLAND TYPES 


S=Swamp Type: includes all native vegetation having woody 
stems, whether marketable or not. 


| | Black spruce predominant 


T. 143 N 
[se | Tamarack predominant 
[ s | Northern white cedar predominant 


[sve | Balsam fir predominant. (Uisually marginal) 


Swamp hardwoods mixed: black ash, red maple, elm, yellow 
birch, and associated species, 


[| Willow predominant 


[sei | Tag alder predominant 
[| Swamp or dwarf birch predominant 


M=Open Marsh Type: includes all low, wet, and treeless lands. 


Wild hay-meadow 

Mbi Bluejoint predominant 
[mee | Sedges predominant 
[we | Wire grass 
=. 
Ey 
Cat tails 


[me | Leatherleaf and Labrador tea 


IMPROVED LAND TYPES 


CLEARWATER CO. 


AUVANNO 
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Crop Land: farmland regularly used in crop production. In- 
cludes plowland, fallow land, and farmsteads with no stumps. 


Crop Land: with stumps upon it 


Plowable Pasture: farmland which shows evidence of having 
been long pastured and not regularly used in crop pro- 
duction. Has no stumps. 


Wild Pasture: pasture land having stumps or brush upon 
it. 


Idle: formerly crop or plowable pasture land, now idle or 
not used for agricultural crops. 


Industrial and Residential Land: Land used for residential or 
industrial purposes such as town-sites, manufacturing plants, 
railroad yards, lumber or wood yards, banking grounds, and 
mines. Does not include lamd occupied by resort developments. 
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DIAMETER CLASSES 


The average diameters of the various forest types are shown by 
$ inch diameter classes. The recognized classes are 0-1; 1-8; 8-6; 
6-9; 9-12; 15-18; and 18+. ‘‘Pj 6-9"’ is a jack pine stand, the 
average diameter of which is 6 to 9 inches. 


STOCKING OF THE STAND 


The term ‘‘stocking’’ defines the relative number of trees per 
acre and the completeness with which they utilize the available land 
and a For a given degree of stocking, the number of trees per 
acre decreases with the increase in size of the trees. Four degrees of 
stocking are recognized, and they are indicated by exponents between 
the tree species and the diameter class, as follows: 


T. 141 N 
Ha ’” 3-6 a well stocked stand of aspen, 3 to 6 inches in dia- 
meter. 
Pj ’’ 6-9 a medium stocked stand of jack pine, 6 to 9 inches 
in diameter. 


Pn " 9-12 a poorly stocked stand of Norway pine, 9 to 12 in- 
ches in diameter. 


Pw° 18+ a scattered stand of white pine with an average dia- 
meter greater than 18 inches. 
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SOIL AND LAY OF THE LAND MAP OF 
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LOAMY SAND 
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KINGHURST 
LOAMY SAND 


ARAGO 
LOAMY SAND 


LIGHT SANDY SOILS 
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LOAMY SAND 


MARQUETTE 
SANDY LOAM 
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SANDY LOAM 
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HUBBARD 
SANDY LOAM 


SANDY LOAM SOILS WITH SANDY OR GRAVELLY SUBSOILS 


TO MAP COLORS 
SOIL LEGEND 


CHARACTERISTICS 


Yellowish brown sand on yellowish 
gray sand 
Gently rolling. Free of stone. Drouthy and drifts 
readily. 


Grayish brown sand on yellowish 
gray sand. 
Nearly level to gently rolling. Usually free of stone on 
surface but some gravel and small pebbles in subsoil 
Drouthy and drifts readily. 


Grayish brown sand on yellowish 
gray sand. 
Undulating to rolling. Some stone usually on the 
surface and below. Drouthy and subject to drifting. 


Grayish brown sand on yellowish brown 
coarse gravelly sand. 
Rolling to hilly with surface usually more or less deeply 
pitted. Cobbles nwmerous on the surface and below. 
Occurs chiefly adjacent to lakes. The amount of stone 
varies greatly within short distances. Drouthy. 


White or gray sand on sand 
and gravel. 
Forms small ridges of loose white or gray sand adjacent 
to present lakes or at the edge of former lakes. 


Brownish gray loamy sand on reddish brown 
loose, stony gravelly sand. 
Rolling to very hilly. Stones and boulders numerous 
both on surface and below. Drouthy. 


Gray sandy loam on compact reddish brown 
sandy loam over stony gravelly sand. 
Rolling to very hilly. Stones and boulders numerous 

on surface and below. Drouthy. 


Yellowish gray sandy loam on compact brown 
sandy loam over gravelly sand. 
Undulating to — Usually only a few stones on 

surface. 


Brownish gray loamy sand on yellowish 
gray loamy sand. 


Nearly level to rolling. Free of stone except for oc- 
casional layers of gravel in subsoil. Drouthy. 


Brownish gray sandy loam on yellowish 
gray loamy sand 
Undulating to gently rolling. Usually free of stone on 
surface with a few below. Drouthy, 


Dark grayish brown loamy sand on grayish 
brown sand and gravel. 
Gently undulating to gently rolling. Practically free 
of stone. Drouthy. 


Dark grayish brown sandy loam on grayish 
brown sand and gravel. 
Nearly level to gently rolling. Practically free of stone. 
Less drouthy than Hubbard loamy sand. Productive 
in seasons of favorable rainfall. 


Dark gray sandy loam on cobbly gravelly 


= - " TH sandy loam. 
PB. 4 Undulating to strongly rolling. Cobbles on surface 
. \ 97 DORSET and below variable. No more drouthy than Hubbard 
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q i re NK sf = D nd over the h bsoil vari 
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: t WY) 
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ull ( Ni hie y* if: ——e | il) | ui LOAMY SAND type. J Proqucees ya pied within short distances 
i r mec iT 3 : | OH according to depth of sandy layer. 
: ee 4 | 
° i: HH] Hilly gray stony sandy loam on stony 
Bll sandy loam. 


Very rough and hilly with stones and _ boulders 
numerous, especially on surface. Good drainage ex- 
cept for many deep potholes and ponds. Moderately 
retentive of moisture but too rough and stony for 
farming. 


ROCK WOOD 
STONY SANDY 
LOAM 


ROCK WOOD 
SANDY LOAM 
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Light gray sandy loam on sandy loam. 
Gently rolling to hilly. Stones and boulders usually 
numerous on the surface and below. Drainage good. 
Fairly retentive of moisture. A productive soil. 
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DEPOSITS in spring and after heavy rains. 


In some places the peat is quite 
free of woody material while else- 
where it carries numerous stumps, 

pear cae roots and logs at and near the 

more than 2 ft. ‘Swface. Level. Occupies both 
in depth. small and large bogs. In tts nat- 
ural condition usually water-logged. 
Very unproductive even after good 
artificial drainage unless properly 
fertilized. In most places hag an 
abundance of lime but must be 
given phosphate, er potash, or both 

Brown to black phosphate and potash. Subject to 
peatfrom10in. swmmer frosts. In wet years sub- 
to2ft.indepth, ject to flooding and in dry seasons 
oversand,loam o peat fires. When properly 
or clay. drained and fertilized will support 
very productive meadows and pas- 
tures. 
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PEAT AND MUCK SOILS 


Muck over sand, loam or clay. 
Level. Not extensive, usually adjacent to drainage 
channels. Poor natural drainage. 
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KEY TO LAY OF THE LAND 


LEVEL. Fiat to gently undulating. From 0 to 2% feet rise 
in ah hnedred, 
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ROLLING. From 7% to 15 feet rise in a hundred. Easy to 
moderate slopes, often irregular in direction and 
variable in grade. 
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eeeciea a. From 15 to 25 feet rise in a hundred. 


erate to strong slopes. Usually considerable 


Mode 


STEEP OR HILLY. Over 25 feet rise in a hundred. Hilly, 
knobby, rough or broken. Slopes bold and abrupt, 
whether long, short or irregular in direction. 
Mostly too steep for plowland. 
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BUREAU OF CHEMISTRY AND SOILS 
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A. G. MCCALL, CHIEF, SOIL INVESTIGATIONS 
CHARLES E. KELLOGG, IN CHARGE SOIL SURVEY 


ELTRAMI 
) BBARYI 


Co. 
ins 


BOUNDARY 


CLEARWATER co. 


BECKER CO, 


2 
a 


NK _g, 
WEY = 
wm 


\ ih 
: 
G 


wey Weal Ce ROR 
Spite 


Wc! © 


“Atl R.)' 
WAN 


ra 
a5 


fey 


q 
ht 


N 
\ 


RS | \ 
\ 
\ 


Mats 
ANS AN 
\ SY 


Lae 
Aw 
ye 

ZA 


= 


of 
Ss = 
LAE 


SZ 


t at \\ —< 
aN “yee \ 
y P ‘ 


: oe With 
‘i aicth \ 
Oh! 
NAN AKS 
SNM \) 


\ 


oe 


= 


3 


‘i MY 


‘ Sea 3! 
\ ¥s ed 
‘i 
Clear N 
Oe 
=> 


‘ 
i) 
Ne 


Ahh, Ss 
hth WAN 
‘ ttt WY 


SWAN 


ANN at 
iN NNN NY 
Pe A 
BU ae WAY \ 


.o2)> 


Ne 
ANG 


RES Psy (Nh, 
SANNA aN =a Oras 
f NAY uh Ws 
Ae? A“ 

Qe ww 


| \ Pe 
My a 


.) 


= 


_ Ail a a 
TAS ZZ 
= Ze Ge. 


ANNAN 


ll ‘ a i 
- SAP N NY {CP} ANN 
¥ \ R A \s ANY 3 
‘ : UW ; te WN ws ‘ 
OE. vOUCNR]); WW. VCC 
ba fh A SEER W\ " 
> ( agile is ay \. ‘ f \ 
\ \ \ 


BOUNDARY | 


NS 


Sy YN af AN 
WK" \Y 


> . Se VR eae 
SA 


S NSE a 


Lp 


\\ a) 


[p) 
\ Jel 


(ares) fees 
aie a 
SS 


SOIL MAP 


HUBBARD COUNTY 
MINNESOTA 


i % Ue ‘ x 
SNe \ ‘i WY g: 
SAN KS \ aN { 
‘ (0 Wey ~ Neat an A 


We 
tal 
4 . SG: n> math ha - " a ANS 
SYN XK hy is ye MK Ni , \ 
NAN Wi DANS ae NAN Ni NINN ity NANNY it i 
NON ai ay NY nil XN ) \ NN i ‘ 
AOA NEN WAAR AGRA NSN AN 
\aes WY \ LAN MNO \\ \ By 
} EAN te NINN WAN ANN Fel 4 


: \ 
SN 
zit} Yeh 


Wi NN 
KC 


v WN AR NAA yee 
Rs ‘ ESSA 
AWN AQ 
WR 

RA RN 


VE 


. 

ih ANN 

AN 
te 


"y 
‘ NK 
Nit Ace 
\ NNN " 3 G “ Qe A Pp i 
Bs NN Wy AY y. ‘ i 
“atl \ 
SAK 
Hv Bs . A We ‘ 


WK} 

XN EF 

EAR MANS ‘ 
i \ iN tee 


AA 
\ , 


P 


ut 

4 fo i Yi 
ANY AN 
™ 


ae 


NN 

NN 
\\\ ‘ 
AN YY 4 N AN 
48 \ \ RAY 
RS 
ANN 
1S 
ANY 


ae 


2 


\\ 


eee 
OEE a 


eecek 


Ye 


cea 
WS PALIN 


BA coast 
\ WY 


LAS 
SIF, 


AN 


A 


i 
‘, 
co 


4 


‘S 
» . 
BPN {p 


FZ 
=, 


BN 
b Nn 
AN 


LIZZ 
LLL 2 


int 
) 7 / \N 
SAN ih SES fess we oy < 
A Waal ~ 


“ ~ 


\ 


NNN 
SON = 


oN =e! (ea y les 
» LN Le Be 
<s 


» 


Sy 


ba, aN Wy AN 
us) as 


1S : ane 
a Sd NI : 


-) 


AWN 


i} 


SAS AY 
WA 


AN NS 
Sy 


9 


eZ 


Ze 


2h 


ic 


RRR 
~ yt xy 
1 OWN 
“a 


Wa stig: 
AAAS 
ath NN ANN 
Mi Nt AYN 
MAN 
h' At! 


ae 
LEED 
= 


cA 
SS Fee 


ee 


AW x 
WAN ‘ 
LAS 


Mh) 


1 ANY 


AN 


a \\ 
\ 


f NN 
a Sy 


= = 
ZA - ey 
aa Z 


X 

; \ 

SN \ Win 

WR \ 
Ny} 

LN 


AY \ 
WV’ 


3. ANAK 


fe \ 


SAG 
N\ \N 
AN 


\ | 
fas 


WN iN 
NY Wc | 
AY 


ps aati 


: 


CA Tam 
AS ts 
EN 


“So 


Ko 


~ \ Fa 


Kt 4 
Ait \N Te 


SWE 
SAYER 


WADENA CO. 


Mark Baldwin, Inspector, District 1. 
Soils surveyed by P. R. McMiller, University of Minnesota, in charge, 
and C. S. Simmons, G. A. Swenson and W. J. Leighty, U. S. Department of Agriculture. 
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